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FOREWORD 



The 1977 Conference of the Natiorfel Association for Environmleii^tal 
* Education, April 24-26, attractedN^Estes Park, Colorado more £han* 
three hundred persons with a broad range 'of interests in environmental 
education. The papers that were presented covered the widest spectrum 
that has as yet been presented aj an* NAEE conference. The papers 
selected; for inclusion in Cu^ent Igsues in Environmental Education -r 
in ware organized into clusters represen^tative of the ^conference. The 
largest clusters -concern values, curriculum and teaching/learning. 
"Each of these groupings is comprised of a fine cpllection of materials. 
In addition, there are -excellent papers on energy, international 
education^ population - population education and the; natural » 
environment. 

This is the third in a series of annual publications utilizing papers 
presented at the NAEE Annual, Conference. Thiis annuaj, publication is 
an ongoing series designed to add to the inforaatio^fi and knowledge 
av^llable'concerning environmental, education. Though all of the papers 
subinltted could not be included in the publication, all contiJibutiohs 
' were appreciated and most will be made av^ailable through ERIC. 

The editor takes this opportunity to recognize the"'indispensible work 
of those who served as associate editors and to the t contributors for 
their professional efforts. • / " . 

The Association wishes to express its sincere^appreciation^^o the 
miC Center for Science, Mathematics, and invironmentai Education for 
sponsoring the publication and to John Dlsinger for*liis cooperation ^ 
and patience. ' 
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ENERGY CONSERVATION: BY CHOICE OR BY FORCE 



Kevin C. Gottlieb 
» . Michigan State University 

East* l4nsit}g, Michigan 

* • I 

* ■ t 
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Since 1947, U.S. energy consumption has more than doubled - from 33 ^to 75 quad- 
rillion B.T.O. annually. According to Department of Interior projections, U.S. 
energy consumption in the year 2000 will require 192 quadrillion B,T.U.-, about 
two' and one half times our L><4 level of 75 quadrillion. In order to meet the 
projection for the year 2000, the U.S. would hcve to import 61 quadrillion -B.T .U. 
of oil and gas;- which is* equal to our entire national energy consumption for the 
^763^^968. Wher^ will this* energy come fromt 

In 1974, the average American used twice as much energy as the average English- 
man, two and one half t;imes as much as the average German, and* four and one half 
, time's as much as the ay'erage Japanese. Today, three years- after the Ar^b oil 
embargo, our performanca in 'this comparison is worce, not better. Why is this 
the case? 

Within the past two weeks,* governmental studies^revett^ed ^ serious error m com- 
puting the amount ,of known wprld oil and natural gas reserves^ Therefore, - 
imported energy, oyr current source for sustaining rampaging energy needs, may 
not be available for as long a period as previously believed. 

Moreover, since it takes from three to ten years to bring on line a new oil 
field, txnd two* to five years for new coal mines, and ten 'years for nuclear plants 
one might ask justifiably^ "What will this nation do?" President Carter has out- 
lined one- plan for proceeding, which I will examine at the end of this paper. 
Hfe is* correct In stressing the impoi^tance of energy conservation, but c?oes his 
new energy conservation policy go far enough? Will it make people conserve? I 
Sjibmit that the absjence of adequate mandatory, coer-cive measures dooms his 
policy ^to '"fall shor.t of the savings needed tor this society.- 

If the U.S. saved ten percent on total energy consumption, it. would be the 
eqi^ir^alent of developing 200,000 new oil wells,* dr~^eve loping 2930 new coaj 
mines, .or building 211 additional nuclear plants. Seen in the light of^ these^ 
figures, there is powerful logic "for choosing the course of energy conse^ryation. 
Why is this nation turning to energy conservation only now, and why is the 
government proposing so little so late? 

This paper exaftvines the energy conservation problem from the perspective of 
public policy 'analysis, specifically policy development and implementation, Jhe 
author will contend 'that of three possible economic systems: capitalist, so- 
cialirt, and non-hierarchical, the U.S. operates 'a predominantly capitalist 
system which is structurally incapable of responding adequately to a problem ofj 
the current magnitude of U.S. energy conservation. After explaining some of the 
Inadequacies of the present system, examples will be given of one other system, 
operating in Sweden, which has functioned more effectively to consferve etfcrgy; 
Of the nations in the International Energy Agency (lEA),, S.weden finished first 
while the U.S. placed l^ist, in energy savings per capita. 'Someone should ask ^ 
why this i's so? This paper will offer some tentative answers. 



Following the comments on Sweden, there will be an explanation of the new Charter 
energy^olicy and come suggestions ^for modifying that policy, in substance and 
procedure, • in order to achieve the necessary.-^ergy savings. 

To analyze th'e current status of energy conservaVon policy, one might examine^ 
four dimensions: the genesis of the policy; the d^eiopment of the policy, the 
implementation of the policy; and, finally, tlie feedback on the policy. 

It is doubtful that the U,S, would havet embarke<i on an energy conservation policy 
simply becauLe the finite nature .of presetit energy cources became kno™. Indeed, 
•the finite dimension which has piynpted our nation to act now is only a secondary 
consideration for most people: The primary consideration, at most levels, is that 
we have finally realized that even i£ we wanted to allow our irate of energy use 
to contiijue to grow at 4,6% per year until the sources were totally exhausted, we 
could not place tho^e increased supplies on line fast ^enough to meet the growing 
demand. Therefore, in order to avoid immediate dislocation in the economic, 
political, social,, and psychological sectors, it has become necessary for the 
policy planners in this society to become more assertive and more directive than 
is conventionally acceptable. To be ^sure, these policy-makeiTs also understand 
the finite nature of energy resources. That 'alone, hoWever,- would not: have^ been 
adequate to constitute the genesis for a policy change which requires so many 
elements of control. The knowledge, for example, that there may be only three 
decades of liquid fossil fuel supply remaining would not suf f icie*^tly congeal 
public political support to' the point where the public, through th^ Congress, 
would accept controls on their lives. The sad truth is that the majority of the 
vpting public would interpret the estimated three decades as a cushion of time 
against which'the nation could bounce until the next technological trick' saves 
us again. '* ' . 

While it is true that environmental groups and resource specialists have lobbied 
for energy fllnservr.tion, their political influence has been limited by the size 
of their numbers, F^r more influential have been those intereats which argue 
that "more energy means- more jobs which translates as a healthier economy. Clear- 
ly i this "more energy*' philosophy is a spurious^.que if it is suj^posed to b^ a 
guarantee of more jol>s. Economists for the Chase Manhattan' J[5ank estimate that 
at the present energy growth rate, the energy industry must borrow more than ^ 
one trillion dollai*s in the next ten years to finance oil exploration, power 
plant'construction, and other major capital energy investments. If *:hey were to 
'follow this course, there would not be enough capital left over to build the 
factories, autos-, and other items to use that energy. Moreover, the construction 
of power plants ^creates fewer jobs per dollar .than ;almost any other form of 
capital investment. Indeed, cn the jobs issue, if zero energy growth were 
properly managed, the economy and tVie number of jubs could continue to grow, 
albeit modestly, A recent study, distributed by U.S. Representative Morris 
UdaU's committee in >the House, demonstrates that environmental protection has 

^ created^ more than a million jobs even though less than ten percent of the pollu- 
tion control requirements so far have been satisfied. More jobs are possible in 
water treatment -plants, solid waste recovery, waste heat recovery, general re- 

/ source recovery, and mass transportation. Obviously in waste heat recovery a'nd 
solid waste recovery, there is potential for enormous energy savings which could 
more than compenSlate for energy needs in these job areas. 

The point whicrt*must be stressed on tho genesis of the new energy cqnservation. 
policy is that the public as sKmajority has not fundamentally changed. its level 
c^E awareness or increased its understanding. This sad conclusion a^igurs badly' 



our future*. Two *rGVvilatio .s in the past month prompt my assessment. First, the 

President's energy policy team headed by James Schlesinger reveals that they 

spent $350,000 to solicit energy conservation suggestions from the public. After 

npendlng $17.50 for each response^ they now know that few people seem to expect 

to suffer deep or lasting hardships.-' Second^ a recent nation-wide GaUop poll 

found that a sizable majority of the public stiJl does not believe that energy 

is a serious problem^ 

- \ 

t 

In a democratic society, v/ith a system of free enterprises, how vigorous will the 
legislative policy planners be in (..ontroUing public consumption when they real- 
ize that their* constituents continue tc underestimate the Tieed for control? This 
disparity between the needs of the society ^nd the knowledge of the public confuses 
the policy development stage. 

c 

Contemporary discussion of a national energy policy ^begaa during the administra- 
tion of President Gerald Ford. However, the fundamental ideological split, 
between a Republican executive committed to voluntary controls in the private 
sector and a Democratic Congress more interested in mandatory controls from the 
pulilic sector, doomed the 1975 national energy policy to defeat'. The 1975 bill, , 
which, passed the House Ways and Means Committee,, had the following provisions: 
gasoline taxes (5c per year over five years); a tax on big cars which guzzle gas; 
new taxes on some industrial uses of petroleum and natural gas; tax cuts for 
Americans who install insulation In their hopes; oil import quotas; and new duties 
to replace existing petroleum tariffs. Do tl.se sound familiar? They should! 
Thsy have just been proposed again by the Carter \dministration. Preliminary 
government revenue ^estimates on the 1975 House energy bill (sponsored by Repre- 
sentative Al Ullman) were for a gross of $75.5 billion through 1980, with the 
deduction of special refunds and exemptions leaving a rtet of $19.6 billion. 
According to the bill, the money was to be used as an energy trust fund for find- 
ing new sources of oil and developing new methods of conservation. 

For political and economic reasons, the Ullman Bill never became law. This 
society lost at least two precious years of scarce energ^>nd much needed ravenue. 
Why is this society paralyzed when action is so urgently^needed? The sides are 
already being drawn on the Carter policy for what has been described as the cen- 
tury's most vehement battle between a President and Congress. 

The Carter energy policy has been designed by an economist, James Schlesinger, 
-and approximately fifteen other policy-makers, all hand^icked by Schlesinger. 
* Most of these people have worked with him before. Few h^ve any energy experience, 
and all but. one are under the age of forty. The policy was constructed in about 
ninety* dayg of frenetic activity. While there have been substantial outside con- 
sultation and effort, tha size of the staff, the time available, and the magni« 
tude of the problem, force this policy to be a first draft which will be modified( 
by the Congress. In the Senate, wh^re much of the legislative action will. occur, 
the Carter policy proposal will be^evaluated primarily by the Committee ou Energy 
and Natural Resources, chaired by Senator Henry Jackson, D-Washington. In the 
House, the chief deliberative body wiri""be the Select Committee on Energy, 
chaj^red by Representative Thomas Ashley, D-Ohio. 

The Carter policy is a "use less-pay more" policy wi^h impact on lifestyles, 
values, economics., politics. But the weigh't of the impact is significant 
only when compared to past governmental policies. The new energy conservation 
poli«cy is not Draconian in any sens^ of^that term. A good example of the 
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policy's modest nature is the provision for taxing gasoline. The P^^^P^^^f /^f^y _ 
cent Lx rise is scheduled to be applied at the rate of five ^^^^ ^^^^^ 
ning in 1979.. The proposal has met with vi^^rous opposition J^^l^/^S ^ 
Senate Committee Chairman Henry JacTcson xfho suggested simply but firmly that the 
tax on gasoline will not go through. When one considers than an immediate in- 
crease In the price of gasoline to $1.00 per gallon would mean an expenditure of 
only $6.00 more per week to the average consumer., one begins to underscand how 
very modest the Carter policy actually is. . 

The "inevitable question is. of course, whether this nation can afford a po.licy of 
such a modest nature.' mpdest" primarily for, political* reasons. 

Implemennation of the new policy will become the responsibility of the new^Depart- 
ment of Energy, proposed by President Carter in January of this year. This new , , 
agency will comprise the many disparate deparcmerts which have heretofore deatlj: ■ 
with energy matters. Included in this amalgamation are the two most ur- , 
agencies, the Federal Energy Agency (FEA)^'nd the Energy Researca an,i i;^ -^nt 
Agency .(ERDA) . . • // ' . ^ 

It is a truism that the effectiveness of/a policy is only as strong as the policy's 
Implementation. If an agency fails to ,Krsue implementation vigorously, it matters 
Ifttle whether the .policy is strong or ,Veak. ' Unfortunately, this failure to im- . 
plemenb has plagued -previous energy policies. An example is the pcrlicy of foj^ing 
utilities and large industries to swilith from using oil and gas to coal. It has 
been FEA policy since mid-1974 to require this switch. Indeed, the FEk promised 
the Congress that FEA would order at least 32 utility power plants to convert to 
coal by the end of March.' 1977. Even though many of ||iese utilities had coal 
burning equipment already in place, the Marc.h dea<f line parsed and not one^ single 
order has been issued. Moreover. FEA issued a-sira-^ilar c-<rjnitm.ent to force con- . 
version with 39 other sites and not one notice of intent has bfeen sent on those- 
aitea either. With this record of implementation, one has to' wonder if the pub- 
lic can justifiably expect the bureaucracy ' s response on the Carter policy to be 
any better. To -understand how crucial the previous santence is. one must realize 
that the Cartey-^coal conversion plan is designed to save the nation about four 
million barrels of oil a day by 1985~anticipate<2 savings greater than any other 
proposal in the Carter energy package. One can easily imagine the negative 
impact which failure to implement would represent. 
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Another problem area for implementation concerns energy supply and current 
patterns. How long can the energy agencies continue to maintain that the major 
emphasis in future energy supply must be consistent with current use patterns. 
When will the agencies provide legislative interpretations which alter use 
patterns by altering the administration of the energy policy?* Revised energy , 
use patterns constitute a crucial, benchmark for our future. Our nation must be 
concerned about secondary use patterrts as well as the more primary uses for , 
production, home heat, and transportation. For example, how ^can one alter the 
public's attitude tqWard the use of various products? Victor Papanek. m his 
book Design. For thd Re^i World , accentuates t±e need for an attitudmal change 
when'hnit^urses tHe use of products' in thre^' categories: bicycles, automobiles, 
and general purpor.e industrial equipment. Each of thes'e products have a primary 
useful product life" (me'asured irf) years) which is substantially larger than tne 
"actual time (the product is) used in the U.S." Moreover, the years the product 
.is used in the U.S.' is also a far , smaller nurdber than the actual time the item 
is used in developing countries (see taole on" the following page) . 
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Product 



ffi cycle 
Automobiles 
General Purpose 

Industrial Equipment 



Primary Useful 
Product Life 
in Year6 

25 
• 11 



20 



Actual Time Used 
in the^U.S. in 
Years 



2.2 
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Actual Time Used 
in Underdeveloped 
Countries 

75 
404- 

75f . 
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If a nation can iearn to maintain these , and other products adequately and realign 
the numb of years aa^ item' is used in' the U.'*S* with the item's "primary useful 
product life," then the energy savings would be immense* First, the proliferation 
of repetitive industrial products would be reduced, i»e. buying a second lawn ^ 
mower because you were careless with your first. 'Second, the- saved energy could 
be used to perform othe,: tasks which might have required new or additional energy 
outlays. 

By implementing legislation with rigorous Jiolicy recommendations, agencies could 
encourage energy use which is more efficient because following ^the convex:.se would 
be too costly in real dollars. ' V 

The feedback on the Carter policy has already begun. Indeed, the feedback began 
before the policy was announced. Citizens have reacted strongly to the gasoline 
tax, so strongly^^in fact that the President backed away completely from a gas tax 
when reloading to the question at his citizen phone-in program. The idea of the 
gas tax which had been adroitly^ leaked, publicly, during the previous week pro- 
du'^-^d suA negative reaction that the Presid^ent was foi :ed to deny that he had 
e\ suggested a tax. ' ' ■ ^ 

Congressional feedback, more, tentative in the days before the energy, policy 
announcement, has now emerged as^:..itright praise or condemnation.- For the most 
part, the reactions are as expe^ed. Those Congressmen from prpducer-states 
view some aspects of the policy as "too little, too late" and others as "too much, 
too early." Members of Congress from consumer-states; while supportive of the 
provisions for improved technology, are uneasy when they consid^-r the increases 
in prices permitted by the policy. Industry, as expected, opposes the taxesr, the 
restrictions, the ceiling on the price rises, ^nd the new regulations on effi- 
ciency. Labor is concerned abput' the potential' loss of jobs from reduced energy 
growth; management views the reduction as the end to economic; expansion. And 
since January, the s'tock market has been .unsure how to react. The feedback f rom 
Wall Street might be best described in that World War I expression, "watchful 
waiting." ^ 

Clearly, the importance of the feedback mechanism fs its ability *:o serve as the 
genesis for a second round of policy development. - This development might assume 
the form of caJls for an entirely new policy or for modifications in the old one. 
The modifications might occur through amendments to new, unrelated, legislation ' 
or by revised directives to agencies administering the existing policy. Using 
the Carter energy policy as an example, it is, 'of course, too early to plot 
accurately what course the feedback will follow. 

A, country's economic system has much to do with its policy-making processes. 
Consequently the energy conservation, policy which a nation issues will, inevit- 
ably, be^ conditioned by the' system *^s economic foundation and. the capacity to 
respond. 
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"A capitalist economy may be defined as a system in which most of the productive 
apparatus of society is owned by private, profit-seeking businesses. The pro- 
ductionAsof different products, the division of labor, and the allocation of 
other, resources are directed to some extent by fhe invisible hand of the market. 
In addition, the majority of the- population earns its living from work for wages 
or salaries in businesses they do not themselves own."l In a capitalist system 
pressure is exerted on the employer (capitalist) as well as the employee (worker) 
to expand or grow. Businesses grow and invest in new and advanced equipment 
because they fear out^dated technology will mean lost markets to competitors; this 
leads to bankruptcy and the return of the capitalists to the working class* ^ The .' 
fear of this failure is sufficient to ensure that profits will be maximized^'and ^ 
that a substantial amount wilj. be reinvested. Employees Tiope their additional 
efforts on the job will bring promotioji. Each promotion thereafter may rely on 
factors suchiras the number of employees under one's supervision or the amount of 
business transacted by one's division. Reinvestment for growth is the obviqus 
compromise between capitalists who want to keep managers' salaries down and man- 
agers who do not want large dividends distributed to owners. These institution- 
alized incentives Lor growth reinforce this idea and in fact make companies 
search for ways to pL-ortiote the most growth in the short run, not the best growth 
for society. 

Governments also pursue policies to stimulate growth so their companies can com- 
pete in the international market plan. This often leads countries to seek spheres 
of influence in cer^iain parts of the world where the.i'r rivals can be easily ex- 
cluded. ^ 

Socialism, when^ contrasted with capitalism, is theoretically quite different. ^ 
However, socialism is similarly susceptible to problems: forcing growth, spawning 
a new class of bureaifcrats and planners, set ti-ng' goals erroneously, and encourag- 
ing artificial infallibility on the part of the government. .j 

In theory though, a well-functioning socialist system attempts to perform most of 
the following functions: instruct enterprises to seek quality products, first, 
and reasonable profits, second; ^et realistic output quotas (e.g. ones that allow 
for the reduction of environmental costs); provide for active intense monitoring 
of governmental personnel and policies; designate industrial compliance with 
environmental stan^dards as a means to managerial promotion and reward; guarantee 
employment; establish non-profit oriented incentives (e^g. for conservation) and 
encourage democratic planning-participation by the citizenry (i.e. consultation, 
not control) . ' . , 

The brand of socialistic planning indicatecj above could operate effectively wb_en 
combined with democratic leadership. The importance of this kind of combinatipn 
is evident in what might be termed "decentralized socialism.*' Under this type^ 
of system, the democratically elected leadership would stress the development of 
balanced, regional economies with both agricultural and industrial dimensions. 
To effect this move to regional economies, central government would have to pro- 
vide incentives for moving population and industry into less-populated areas 
where the natural resources are more p'.entiful. Some specialization woul'a con- 
tinue to be necessary; hawevor, the decision on where (i.e. in which region) it 
should occur would haVe to be consistent wi^' a central, pre-arranged plan. The 
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central plan wou4d delineate the allocation of resources and the coordination of 
production within each region as well. In essence, the socialistic mechanism 
would determine the mix of market planning and central planning, and whert the 
varicus mixtures would be applied* 

Capitalism and its psychology that growth is "automatically desirable" has hin- 
dered conservation of enorgy tesources in the United States • Before the tenure 
of the Nixon Administration, the United States had no central agency , designated 
specifically. r energy research and development. There were many federal 
agencies and cabinet offices sharing xeseaxch responsibilities in the area of 
energy. This is typical of capitalism's fragmentation and overlap. /Each agency 
head operates to enlarge his agency in order to extend his .power. Agencies do 
not coordinate their efforts be9ause they are competitive with other parts of the 
^ame bureaucracy. Agency heads and cabinet officers compete, for "political 
turf." The creation oi th^ Energy Research and Development Administration (ERDA) 
and the Federal Energy Agency (FEA.) represenJis an effort in the direction of 
coordination. The Carter Administration, di'ssatisf ie"d with the level of coordina 
tion, has proposed a new cabinet office to perform the function. 

§ 

Another factor which has jontributed to the failure of energy conservation 
policy in the U.S. is the national "growth" orientation., Most Americans are 

^ hot ready to accept the finite nature of this world and our declining right to 
the limited resources. It will be difficu^lt to convince the electorate that 
conservation is in the nation's long run interest. "'This country did not con-, 
serve its way to greatness', jdeclares chairman Madk Wallace of the Te^s Rail- 
road Commission which regulates oil pxoduction in Texas. 'It produced itself 

,^ to greatness.'"^ Furthermore, it is difficult to convince environmentalists and 
economists alike that conservation can be achieved without sending the economy 
into a tailspin. Why? Because capitalism has failed to produce economic growth 
within a framework of energy conservation. But has the nation genuinely tried 
en'fergy conservation? "Fully 2/3 of the energy America now ^onsumes does no 
actjual work - and while 1/2 that loss is thfe unavoidable result of physical 
limits to efficiency, much. of the remainder is simply waste. "3 Clearly, a new 
marlcet has been created; techno lo^ must be developed to make engines, for 
example, account more efficiently for the fuel they consume. 

The U.S, must succeed in conserving oil and. natural gas. This means alternate 
forms of energy, su,ch as solar power, will require .massive development. Tax 
credits, accelerated depreciation allowances, arid government grants, must be 
distributed tb businesses which develop new methods of conservation and new 
'scfurces of supply. 

Finally, a capitalistic syi^tem offers few occasions for the public to communi- 
cate meaningfully with federal agencies. Th^prsystem has failed to foster a 
cooperative spirit between groups who have a stake in the outcome of energy 
;policy. As a society ^je remain a disparate group of conflicting powers. One 
* exception is the New England Energy Eoli'fcy Council whi :h has been a pioneer 
(now a mo^el institution) in tbe^area of energy coordination. The Council 
forces consensus position? on issues by mediating among utilities, oil companies, 
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I industries, public Interest groups, and environmentalists in their ofganiza- 
tion*^ Perliaps this democratic capitalist society requires a more systematic 
method for'> forcing this kind of consensus at the national level/ * ^ 

There is' I democratic society x;hich has designed ^such a system at the federal 
lei^l.' That country is Sweden. Furthemgre, that system has /enabled Sweden 
to shatter the myth that there is a direct relationship. 'hetwefen per capita 
energy use and standard of living /as measUred^by gross nationH^roduct (GNP) . 
Although the GNP per .capita is* higher in Sweden than in the U.^ S\, Sweden use?d 
approximately 60% as much. energy as the U.,S, to generate each dollar oX.GNP 
in 1971-5 C ^ . . , . ^ - ' ' 

Sweden boasts of its forced frugality. It should be noted that ".V.80% of 
Sweden* s total fossil fuel energy consumption is imported; and 75% of Sweden's 
electrical power production comes ~ from water power. Consequently ,^electri-r ^ 

city has been inexpensive relative to'fuel^, ^th both^pri'ce and per cap-ital con'-? 
sumption very similar to that in the' United States. "%tor fuel's, on the other 
hand, have been taxed heaviliy in Sweden and per capital Xpnsumption of these 
ref.ined -petroleum products fWas been far below U. S. consumption;'' Atiother factor 
which explains Sweden's willingness to conserve oil f^r home heating is its un-- - 
relenting winter heating season which has acted in lieu of hj^gher prices to 
stimulate conservation efforts. 

The underlying reason for the willingness of the Swedea to Conserve may^be the 
^ same rea^son why Americans .will' not: the economic orientation. Socialist Sweden 
h^s used its centralized means of distributing. information, regulations, and in- 
centives," to blanket the citizenry with knowledge of current national energy 
problen^. !(This p^opess minimizes information costs. The U. ^3* with it^ pro- 
liferation of agencies and levels. of government makes confusion and delay in- 
evitable. Consequently, public hearings usually draw only interest groups because 
the general" citizenry has been inadequately informed). Evidence of the* success 
of the Swedish method was demonstrated when 250,000 Swedes accepted a national 
invitation for instruction dn the conservation of natural resources. Of this : 
group, 10,000 pepple accepted two weeks additional instruction and 1,000 citizens 
remained for a third course.^ These seminars not only aroused the -public abouj: 
the urgency of conservaticOf but they instructed average citizens to organize and 
represent themselves at* public meetings and appropriat^e government hearings. 
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.Furthermore, the Swedish government has shown foresight ;by settling on one ^ 
,';national agency "to "lead its. conservation efforts. The Ministry of Agricul- 
ture received the Natiorii^ Nature |^nservancy Otfice and a^50 million budgets 
This ininistry, which had been declining in importance due to the reduction of 
agricultural Influence and the expansion of industry, approached the project 
with enthusiasm because of the import^ince of the pi?6ject; and the crucial respon- 
.sibili^ies which would bfe delegated to the ministry^/ ' 

Another example of a disciplined Swedish response is the public reactiorf to the 
high tax on fuel. "For trips. of 10 km or less, f o^: vhifch autmobile fuel con- v 
•Buffiption per miU is nearly double, the Swedes use private cars and public t^ans- 
.';portat^on' in the ratiov55%-45%- In the U. S. by contrast, the rate, is 9;0%-10%."^ 
This t!^e of transportation accounts for 65%, of all automcbije trips in^the U* S. 
Of course, because of j^nscious choice and -central planning^ Swedish mass transit 
is i^re readily available than similar transportation in th^ !!• S. • * 

Another interesting Swedish device for conserving mo tor, fuel is the matching or 
vehicles wit!h tasks according to the demands of the task especially in short^ 
.haul situations* Small station wagons and four cylinder micro-buses or diesel 
linl-rtfucks are used extensively in Sweden.^ Their use is encouraged by substan- 
tial vehicle taSes.^^ ' 

in the category of home heating, Sweden enforces strict building codes which 
permit only energy efficient construction, "A fcill -desiRned to promote .-energy-^ 
'saving measures in private homes and othet buildings in Sweden has been submitted 
-to Parliament by the Minister of .Housing; If .approved, the bill will/entail a 
.total outlay o'f,Kr.42? million <$ldo,000,000> fpr fisca^ 1977-78, which is Kr • 
• 129 million moire than in the iffurrent fiscal yaar;, \ 

Loans will be ii^reased and made availay.e foj/u^tp 65% of the total approved 
outlay involved i^i the ^requifeite structural improvements . /Amortization time 
will be twenty years •« Oufright .grants will be rlised^^by 50% to a maximum of ^ 
Kr»3,000, or up to 35% of total outlay. • ' ^ 

The Minister also proposes that much greajter emphasis be given to information 
and training, particularly with^regard tJ local government 'employees and offi- 
cials and building trade operatives. Le/cal authorities^ Should receive special 
grants to help finance vtheir counseling and infomnatidn activities and a survey 
should be made into the energy-caving eff icienfey. of "exist^.ng .buildings . -Finally, 
support to e^^perim^ntal building projects should be greatly expanded and a spe- 
" cial review board attached to the Swedish Board for Building Research. '^H 

For many Americans, the adoption of Swedish cert^ral" p2,annin'g in the U. S. is 
considered inappropriate. Most Americans believe the U. S. has the world's 
highest standard of living and the best economy. Factually, these assmnptions 
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are untrue. * . ^ ^~ ^ ' 

The "F.7SV relinquished its first place fanking on per capita Gross National 
Pr^cTdudt (GNP)-in 1950. Since_4he.n, a ntunber of other countries have sur- 
passed us and we fall further behind. Sweden and 'Switzerland, specifically,. _ 
fcave.^a per capita GNP 20% above* tfffe U. S. figur^/ 

More disturbing than the GNP statistics are the figures explaining the in-- 
equities In^ the disuributdon' of- economic resources As the economist, Lester ^ 
Thtirpw, has- explained; "The. richest 10% of U. S. households receive 26yl% of 
our income while the poorest 10% receive only 1/7^ (of^ur income). And most 
of- this comes in the form of^ government income transfer payments*... If .we ^ 
I06H, jit the distribution of .phycical wealth, tKe top 20% owns 80% of all that 
c4n:be- privately owned in the United States and the bottom 25%] Ovm nothing 
(many of them, in fact, have debts that exceed their /^sets) ."12 With iuequal- 
itiesvsuch as these,- is it possible for 'these people' to have equal access to 
the nation *s energy supply or the means fpr. conseryation? 

•> " • - -/ -_ ^ . - 

Furthermore, the countries v/hich are cutstrip]>5:ng' us in per capita GNP and 
■ equit^le energy distribatjcoR,^.gre also exceeding our industrial productivity i 
Even though SxOfidlgn^s entrg^dons?am|5_tion. is only' 60% of that of^^the U. "S., their 
leye^l of .industrial productivity exceeded ours by. 11% "in che period 1970-75. , . 
While the economic conseifvatives in America wou^d call for more free enterprise 
and a cut in social expi^^iditures, the data for Sweden suggest an opposite con- 
clusion is wai^ranteliv^^^weden, thg home pf the. most comprehensive social-welT are 
system in the world, achieved its statisJ^J-cai advantage with^ controls and - -ono- 
mlc planning far in excess of the level fonnd in the U. S. 

The "• •.best decade (for the U.S.) in terms . of "^c^h in real per capita GNP 
(a 36% increase) i^as that of the 1940' s when tlie, ^onomy was run as a command 
^(sccK^ist) \feftime economy. **Ouf second-best dec^fte (a 30% increase) was that \A 
of the I960' s with all of its social-welfare programs.... Real per capita 
growth since the advent of government intervention has been more than twice as 
high as it was in the days when government did. not intervene or have social-- 
welfare programs. "^^ . ^ >^ | 

Cieardy this nation can 'have government-directed energy conservation and economic 
success at the same time. We can have social e^'.penditures and ^economic success. 
Indeed, it may be the absence of effecuive Ji^overnmeiit planning which explains 
our inability ''to maintain che economy and" save ^erg^ at the same time.. 

^en President Carter addressed the Congress on April ^0, X977, he said, "The ^ 
people acting through their government will establish the energy -policies for 
the country." One can only hope the President wants the government to act on 
the mandate of economic history; to giv*e the people and the yociety the carefuf,^ 
but forceful, direction they require. ' Unfortunately, in the same energy speech. 
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the President proposed to in^jlement his policitfs through "voluntary means, 
with a minimum of coercion." Later, he admitted that ."voluntary responses 
Mil ijot be enough."!^ j 

} 

When President Carter quoted William James, he likened our battle over the 
control of .^nfixsy tc James' "moral equivalent of war.". .If government action 
and4mplem?intation. arfe postponed "in oirder to debate, and then reject, govern- 
••. • ment c«ntrol,^ 'he result may very well be a war, about which nothing moral 
will be said. ■ ' ■ 



■"•^"Text of Speech by President Carter on His Energy Program," New York Times, 
April 12, 1977i p. 46. \ ' . 



ERIC 



• I . ENERGY ANALXSi's • / • . , ' 

. THE ULTIMATE CRITERION IN ENVIRONMENTAL DECISION-MAKING 

♦ 

* John H. Marean , * 

University of Calgary ^ 
Calgary, Alberta, Qanada 

The -title of th*is presentation, using such a closed ^oncept word as ultimate, 
is deceptively simplistic, it implies that there is, in fact, any one cri- 
terion that leads^to the<36olution of an environmental problem. If a problem 
could be solved by the application of a single criterion, thea it would hardly 
,rank.;as a real problem. Decisions involving interaction. with 'tlie environment 
are not simple, however ,^^tid what I plan to discuss is my idea about the most 
significant consideration which must be ma4e when assessing any project. It 
Todght, \jell be a part of a total, environmental impact study, but seems to be 
nejiected in comparison with some of the other factprs which are included in 
a; study. ' ^ ^ * . _ . • . ' 

Fr^kly, 1 would rather write the title to a cpaper than to write^ the paper to «^ 
.which the title is applied. That would then require you to fill in the 'body - 
according' to your own framework of knowledge and values and the outcome would * 
have much greater personal va^ue to you. ' To a very real extent, that is what ^ 
I am pianning to. do here.. I will give you the title, define my terms, and pro--, 
, vide a couple, of examples of the application of the technique to problems. 1 
then^, leave the rest up to you. While I haVe established my own set of con- 
cisions about the validity of my premise, an<l these should be rather obvious 
as^^th^me is developed, you must establish your own conc3^sions. 

We should begin with the definitions. Since there is no't universal agreement ^ 
as to the best meaning for energy analysis, I. will give you my own. It* is in- 
teresting to note that; this ver^ topic is being debafted in the letters ^ection 
of Science magazine in tie issi^e^of April 15th. A couple of years ag<^ before 
the topic'had become too commoprln the literature, I' called it Energec^nomics. 
The term energy analysis has bjfeen adopted for the general area by international 
agreement within the past couple of years. At the level at which I choose to 
engage^it^ and tfiis ^eems abo^ut as complicated as it can be and still be of use 
in» general educa^on, It is an accounting procedure for /energy ^investments a,nd 
returns in carrying out a project. To be of any particular 'value, such a study 
must : iclude consideration qf both the quantity and the quality of the energies 
Involved. ^ Because of the different values of exchahge-^rate of energy and tHe 
difficulty in* accounting for losses, it is a much more involved and less precise 
,area of study than financial accounting. There is not universal agreement on 
some very basic components/ of the procedure, which also adds- to the complexity. 
Despite all this, I still /consider it to be most useful. 



Perhaps one of the first /attempts which man might Imve made^ to do thC^kind of 
thing came wicl* his pondering whether he would derive enough food enirgy from 
diggihg roots to compensate him for .the effort, or energy input. 'At a higher 
level, it might be worthy to calculate how much of a precious supply of gr^^n 
,one should plant, Wowj^lig that the particular grain will be lost to his immey, 
diate consumption, J>ut /might be repaid many times over in anothe) crop. 



In .our present time, yhen all our activities are mpre energy intensive, and 
the Impact upo»^.the surroundings depends as some power function greater than 



one on the amount of energy involved; it has become more critical, both in 
•terms of the impact on the environment and the best use of the liraited^e- 
serves of energy which remain which might be- applied to the task. It is 
quite possible that we may enter into some projects in which there is^'a net 
loss rather than a, net gain of energy represented as well as the possibility 
that are degrading some very .precious energy forms to tasks that do not 
merit tHeir use. To 'preserve for best use - to conserve - our previous en- 
ergy^^' we must move away from our present profligate practices of deficit 
energy spending. In so doing, \je would also be reducing our adverse environ- 
mental impact. This would be a recognition of the truth that, we are drawing 
heavily upoii a finite reserve of high quality energy which, unlike our dollar 
reserve, cannot be increased, either by devaluation and "creating" more, or 
.ev^^by accumulating injterest if l$ft in, the deposit. ^ , ' 

This-t^ain of reasoning justifies use of such an encompassing term as ultimate. 
Writing, for Science a couple of years 'back. Mi Gilliland,^ a* disciple b.f H. T. 
Odu^j,! described energy as. the ultimate limiting factor in any .process because: 

energy. -is t^ commodity for which a substitute cannot be fdund; 2)^ 

.energy ii required to run every type of system;, and""^^ energy cannot be re- ^ 
cycled. Implicit in this last, qualification is 'the concept ~b^^^nj^gy quality, 
\and Che second law of thermodynamics. We must conside^fery aafe^ully'-the^ 
best application of our energy expenditure in terms of it^ quality in addition^ 
:to total exchanges oY energy. 

My definition rambles some and undoubtedly does not clarify the topic well, 
ferhaps the examples will help. As a native Nevadan with family^^^jand other 
strong attachments attracting me back as often as possible, I .i^^^uentjly pass 
through a familiar and favorite area a few rijJles west of "Elko, in tfie nprth-^ 
eastArri patt of the state, known as Carlin Canyon. Old highway 40 followed a : 
•hors^hoe bend pf the Humbdidt Mver through this narrow ,'steep-wa;iled canyon 
for a distance of about, two miles.. The two-lane bidirectional highway en- 
croaches some on the river and 'the canyon itself, and ther^ have always been 
problems keeping snow accumulations and rock slides off tnis narrqw- curbing 
road. Lacking sufficient space, the' dual tracks of Western. Pacifit and;Southern 
Pacific cut through the mountain enclosed^ in the Ipop withrtwin tunnels. 

In 1972 I first noticed that extensive wor,k was being done 'on the tongue of 
rocky hill that guides the « river around this bend, and as time. progressed, I 
have watched the evolution of a double tunnel about one-fourth mile long and 
two bridges to cross the river which connect stretches of Interstate 80 on eaqh 
' side to give .a fast and safe, four-lane divided highway for the estimated aver- 
age 4,300 vehicles per day that travel this road. This 70-mile per hour super 
hi^^ay was finished almost dn time to have the 55-miles per hour signs posted 
on the parapets. ^ 

^My analysis of the project is necessarily incomplete for I 1 complete data. 
I do not feel that it is either trivial or superficial, hpwe-v^r,^ for it^^^S^ces 
us to look beyond the mere financial accounting for the enterprise. In terms 
of dollars it is- hard ^to justify the more than $10, 000, 000 expenditure. At ^ 

^ the rf^k of deadening you with statistics, let us look' at how wisely our leadf&jrs 
Invested for us in this project. At 4,300 vehicles per day and an operating cost 
estiWted at 200 per mile for the 1.5 miles sagged in the shortening of the route, 
it Vould^take nearly 29 years to have saved^, ' f or tKe motorists involved, the 
13^6 million .dollars which the project cost; (Many*o^ the 4,300 vehicles are 
trucks, so 'my cost estimate for operation is probably not too high) . But even 



• if the operation could be considered to be only 10<f per mile. In the nearly 
fifteen years needed to amortize the investment in savings, the vaj.ue of the 
project, deposited at only„5%. Interest compounded annually would ij^ve provided 
a- sum equal t6 the total .co^t. If we had just wanted to make worR for people, 
it woijildWve been just as well to set the workers out in the nearby desert with 
one gang diiging holes and the other half filling them in. The 'analysis of the 
energy- situation is even more critical and equally dismal'. If I am to do ^n 
ahaiysis of invested energy, even without spfeclfic reference to quality,, I would 
freed ito know tte amounts of energy invested in steel production, kilning -of ce- 
ment, transporkng and assembling these in' this remote site and the latent energy 
value of fuels and explosives consumed 1^ 'tunneling, quarrying, grading and sur- 
facing, and in the wooden forms and asphait,,,paving used. This information is 
. %rtually impossible to obtain after the fact. .Only one of the iEour 'subcontrac- 
<brs honored ray request for information and even this was sketchy. The specifi- 
cations for the project, as provided by -the State Highway Engineer, were of value, » 
adiSiittediy limit* i,. but allowed me to conciade with confidence that a minimum of 
75,000 MWh was spent in these ways. , ' " . ^ 

Another tool for analysis is to calculate an equivalence factor relating energy 
-to'mdney. Dividing the annual national gross enei;gy consumption by^ the GNP gives • 
usi during^this period, abqut 60 to 70 Mj'per dollar, or in more familiar terms,. 
: about 15 -to 20 kWh per dollar. This indicates better that 200 thousand MWh and 

r chooss: to inflate this by a factor of two for a project that is so energy in- 
tensive as compared to other ways we spend money and energy in our prepenf in- 
dustrial or private world. Thu?, we regch 400 million kWh. 

/ The 4',300 cars per day now tratelJlHg 1.5* miles h ss will be saving about 6,500 

miles per day in travel. If thfe/ avfeji^e 20 miles per .gallon we are saving about 
320 gallons of fuel per day. GasoltSere leases about 43 kWh per gallon, so we 
are saving some 14,000 per day. At this rafe our invested energy would be 
paid off i/some 28,000 days or about 78 years. If automobile performance im- 
proves, 'and it must, it will take ev^n longer to amortize our energy investment. 
With the changing patterns of travel which are, suggested b> the most re- 

t cent energy conservation policies being coifeidered for adoption in Congress, 

we can expect there will never.be an energy pay-off on such a project. Having;- 
shown itself to be a bad energy investment,^ as far as totat consumption Is- con- 
cerned, judgement would dictate that .we wi ite the project off on that basis 
alone. ' We may have preserved some of the rel^atively high-quality gasoline or 
diesel fuel with the use of 'coal in smelting steel but we sacrificed energy 
* quality in using exotic explosives. 

Another kind of project currently on the boards that may presag^ touch future 
activity relates to the upgrading of such fossil, reserves as oil shale, tar 
sands or heavy oil. It is not entirely clear whether the^e are no^plans . going 
forward to extract a liquid Juel from the shale deposits on the western slope 
■ ' of these Rockies, and it is also not clear 'whether the delays would be due to 
financial or energy cost/beneXit analyses, or other environmental consequences. 
We would need to be sure that a project set .up t^» extract .such fuel would act- 
ually be a net energy producer when all of the externalities are incij(uded. t 
can provide some better data from a recent report of proposed development of a 
heavy oil extraction facility in Alberta. Heavy oil, which abounds through cer- 
tain areas of the northern prairie, is too viscous to be extracted as a liquid 
/and is to.be heated withes tuam to render it fluiW. The energy source for the 
' process steam is coal - ,also abundant. But it Mia, require about one-third as 
much energy derived fr^m-coal as can be realized f^6m the oil, for in addition 
to simpje. extraction tie long molecules must be cracked and hydrogenated if it 
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is f:o be refined to fuel grades'. Thus a are subiidizing the prodviction ,6f 
-a portable liqufd* f uel bjr about one-thi d of its energy value eveii? before^we 
consider the other subsidies>9^ strip mining and. transportation of the coal", 
mahufa^ture and erection of the plant and ultimate transportation of iiseful 
V products to market and disposal of the so-called waste. All of the land dis- 
^rupt.ed..in these operations is a potential source of solar-derived energy^, even 
* " in growing plants, and this energy must be* counted into the subsidy. Any 

other effects, such as reduc2d quality of water or air whidh will. require energy- 
expensive operations to refine them, go on the debit side of^the ledger. The 
social disruptions from the^bjuilding and eventual decay of a Boom-town irf the 
♦fragile natural environment' fey e some sort.-pf energy equiyal^ts, and it is not 
unlikeiy that botl\ quantity. and,.,quality of energy will be sacrificed for the 
opportunity to, have more .gasoline to drive through some tunnel we did not need. ^ 

Another similar project' up my way is the so-called tar-sands development which 
produces synthetic crude oil from the bitumin-laden sand. We, hear about the 
, * abundance of the resource which is variously touted to contain enough potential 
to meet North .Araerfcan demands (at present rates) for decades and, if kept 
, ,vhplly for Canada's use, for centuries But less than 5% can be ejftracted by 
" surface op^^ations - the only^process yet developed. This is very energy con-- 
sumptive anci disturbs many equilibrium conditions, both natural and social. The 

, coke which is a by-product is: so contaminated with sulfur that to this point it 
Cannot be burned for process energy* and so we must use' some of the refined out- 
put product, reducing the net gain, or import coal. In addition, the enrichment 
of the tar to pentanes' plus^ requires the use of vast amounts of methane which is 

' itself in limited supply and extremely useful in its own right _as an energy 
source.- If. we spend any significant amount of metha^i^^ this Aipgrading pro- 
cess, the reserves of which are now estimated to b^^epleted by about the end 6'f 
the century, we may fine that we have built a good many homes equip|ped for gas 
hea£, and in which the gas runs out before" the mortgage doeis. 

These are examples of possible problems* which can be explor.ed by students at 
least through the secondary schooL levels. Because I am permitting you to write** 
the text of the presenilation, I can leave it to you to identify instances where 
y^u can appiy the principles involved. The laws of nature, especially the^ prin- 
ciples of thermodynamics and nature of limits, are absolute and immutable. 'Values 
can change, and we see that they do, so we must not allow ourselves to yield to 
myths of what people will or will not do. We know more clearly the limits' which 
natural law imposes./^ 
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In the first century, B.C.* the Chinese "Record of Rites" warned against tnan's; 
.polluting the environmerc.^ -Further, we know that Chinese land has been cul-^ 
.tlyated for "thousands of years and that it is still fertile. In fact, the land 
today is supporting double and triple ::ropping in many places* But it would not 
be accurate to suggest the Chinese have always been the Ngreatest benefactors for 
their environment. They cut most of the forests and they raped the land in some 
ways during their history. They dumped wastes into streams. So, it has been a 
inlxed experience.* ' 

China today is considered by many to be an environmental mod^l for other nations. 
Jin ze the CommuuJst takeover in 1949, the people have shown a sensitivity for tha 
environment: Indeed, there are many forces that have bperated^ to make it, so* » 
Economic: forces ^or one thing have operated for thousands of years in China just 
as jelsewfiere and many actions of Chinese tjlstorically and recently have been ex- 
pedient in terms of economics. Another force has been the poverty of the people, 
a force that may have been a blessing in disguise since the people have had to^ , 
have life ^styles that were in "harmony with nature. ** 

China has an enormous, population and^must control it if food production is to 
keep up with population. This means that a family typically has no more than 
twCK children. The low level\of economic development has meant that people live 
in modest homes or apartments and hav^ no heating or air conditioning. (Only 
one hotel on our trip was air-conditidned and that only part of the day.) No 
one owns an automobile and so the people walk, ride bicycles J take buses or 
trains. They live close to their work, their schools, and ra.^rkets. Their in- 
comes ara low so they do not have refrigeratoijs, dryers, washing machines, and 
powered can openers. Television is shared in the "sun flower" courts. They may 
al6o share their cooking facilities. They dOpUot bring home bags of packaged 
convenience goods but rather only the ne.cessi.ties and these jir^ hot packaged; 
Even live chickens are carx;ied in a mesh^b^g^^ They haver little with wh^^ch to 
litter. (I saw one Chinese carry peanut shells to a receptacle rather than throw 
them on the ground.) Clothes are laundered frequently and hung out the window 
on a pole for drying. Food is largely non-processed although there is some 
limited amount of processed food available. The people do not do a lot of trav- 
ellng and do not gQ.far for entertainment. Their life is a simple life. 

* The author was one^of nine ^^^nnesotans who were sponsored by the Northwest 
Foundation in the summer of 1976. 

^eo A. .Orleans and Richard P. Snttmeier, "The Mao Ethic and Environmental 
Quality, " Science , Vol. 170 (December 11, 1970), pp. 1173-1176. 



^is discussion of China^s environment will be based on a number of .secondary 
sources as well as pe* .onal observations made while in China for three weeks 
during the summer of 1976. A visitor sees only a little bit of China in three 
weeks and when on a first trip there is so much to see that it is difficult to 
concentrate on one area of interest* * ^ 

Ideology 

Mao Tse-Tung's Quotations are probably tho proper "scripture" for these remarks, 
on ideology. 

• "To* make China rich and strong needs several decades of intense 
effort, which will include, among other things, the effort to 
practice strict economy and combat waste, i.e.., the policy of 
building up our country 'through diligence and frugality." 
(February 27, 1957) . . • 

"Diligence and frugality .-should be practiced in r-nning factories 
and shops and all state-owned, , cooperative and other enterprises. 
"This -principle of economy is one of the basic' principles of so- 
cialist econbmics." (1955) 

' "Wherever we= happen to be, we must treasure^ our manpower and material 
resources, an^ must not take a short, view and indulge in wastefulness 
5 and extravagance." (January 10, 1945) * ^ 

While Mao promoted progress, he imposed his ethic of frugality. Product ion^as 
to remain under human control and technical development was to be dependent upon 
social development, net vice versa*. The environment was to be utilized, of course, 
and the land was expected to yield more and more. There had to be -therapeutic 
action, also, and this took shape in afforestation, water conservancy, land re- 
clamation, sanitation, and public health.^ 

Hko's ethic of frugality and non-waste was implemented in many ways. Research 
was undertaken to help the nation reclaim and recycle wastes and to develop ' ^ 
natural resources. Campaign after campaign prevailed upon the people to take 
pride in their cities, to salvage everything, to waste not. " 

Mao's ideology was widespread as a result of the political system, the public 
campaigns, and the educational systems. Students at all levels learned not to 
waste and they learned that China's survival depended in part upon taking care of 
their land and water. Decision-making among governmental, agencies reflected the 
urgent need to care for the environment. Ministers of Public Health, Labor, 
Metallurgy, Coal, and other offices were responsible for implementing the ideology. 
Actually,, explicit government r*igulations concerning the environment were not in- 
troduced until the 1970's. Health measures had" early priority and later anti- 
pollution measures were adopted ^ In 1974, the Office of Environmental Protection 
was established and placed under the State Council. In addition there are re- 
gional bodies that regulate these matters. But even without Ipgislation there 
were cnviiTonmentai concerns from the beginning of Mao's^reign. These were largely 
brought a^out. as a result pi the health concerns and also as a result of the eco- 
nomic necessity to be frugal. 



^Ibid . pp. 1173-1176. 
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Population and Health 

It is appropriate to consider p3pularion and health early because, as has been 
suggested, the health of the population was an early concern of the Mao regime. 
Many government officials had responsibilities of carrying out prrgrams that 
improved health conditions. Many of these related directly to the environment. . 
Sanitary conditions were deplorable in the days before 1949. People did not 
know how to handle night soil properly; they spit upon the sidewalks; there 
were flies and rats; garbage wds piled in the streets, . * 

Since adequate medical facilities were lacking, the Chinese. programmed for pre- 
ventive medicine. Massive ^campaigns were launched against flies, rats, mosquitos, 
and sparrows. Visitors can attest that the campaigns were successful. (I saw 
only a few flies and those- on some%ianure at a commune.; I^en it was recognized 
th^t the sparrows. had been eating many harmful insects, sparrows were replaced 
on the ''Most Vfanted" list by something else. Extensive clean-up campaigns were , 
undertaken and still are. (^Grasp 'the patriotic health movement several tijnes 
a year.") People were taught how to handle night soil so £s to avoid health ^ 
•problems. Rivers and lakes that had been dumped into for centuries were cleaned. 
New wells were dug. Latrines were built. People were taught personal hygiene. 
When raw sewage that was dumped into the fields brought flies, a new process for 
hauling sewage was developed. ^ Sewage facilities* ixi most cities were installed 
and 'these took their place alongside traditional facilities.' 

Family planning has been instituted to control population growth afe the food: 
population relationship is critical. A public attitude of strict adherence co a 
moral code that encourages delay of marriage well beyond the tepnage years is 
in effect. There -are wide-ranging state puolicity programs that promote birth 
control. These utilize public aduress systems, brochures given newlyweds, classes 
for expectant parents, and discussion groups designed to elicit 'voluntary' adop- 
tion of birth control. A network of governmental family planning services imple- 
ments the, various programs. 3 

Cigarettes are stiil produced and consumed in China. One Chinese told me that a 
larger number o£ peasants smoked than did city workers. A doctcr reported to our 
group tnat there are no rules against Fmoking but people do know that ^smoking is 
injurious to their health. ^ * 

Concern for health worked to the advantage of the environment as the improvement 
in sanitary conditions meant improvement in environmental fionditions. Further, 
there must have been some value xn attitudinal changes that undoubtedly accompanied 
the changes in sanitation. 

Agriculture ^ 

The rural sector, where eighty-five percent of the people live, is one of the ^ 
areas of biggest e^iviro.imental concerns. One concern in particular is the matter 
of insect and weed control, as mentioned earlier, China launched huge campaigns 
to, rid the nation of some pests. They have used most kinds of pest and weed con- 
trol, including some small amounts of aerial spraying. They still use, I'^believe, 



Virginia Id Wang, Family Planning in China, Sc ience and Public Policy . (April, v 
1076), .pp. 173-174. 
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DDT. On the other hand, they banned aldrin, diel^rin and endrin in the 1950 's 
because of their persistency and toxicity.^ Their pest control programs have 
been on a large-scale and tKey have used at least 100 different kinds of sprays. 
They have learned to use these with great care and more importantly perhaps," they 
are experimenting with the mass rearing and release of insect-egg pairasites,-^ 
One interesting innovation was observed by a visitor in Kwantung. Province v?here 
220,000 dutks were raised by the Institute of Entomolrfgy, The ducks were herdefl 
through ,the rice fields at saturation densities where they consumed about 200 in- 
sects per duck per hour. The process cut the use of chemical insectricides* on 
early rice from 77,000 kilograms' in 1973 to 6,700 kilograms in 1975,6 Qn weed 
control, some Chinese state that the best method is crop rotation. 

Another ^nvironipental concern in agriculture is the use of chemical fertilizer. 
China has .always been a big user of organic materials' and even today organic 
fertilizers fake. care of about 70-80 percent of their needs. ^ All kinds of 
organic materials are prepared for the crops: night soil, garbage, silt, .manure, 
green manures, and various other wastes that are composted or treated and then 
applied to the fields. But the Chtnese have enormous needs for fooo and so, they 
have started to use chemical fertilizers in order to improve the yields. One ; 
estimate of chemical usage indicates that it has increased from three million ^ons 
in 1960 to over thirty million tons in 1974.^ Some of this chemical fertilizer is 
imported and China is also importing turn-key plants for the manufacture of chemi- 
cals. ^ ' 

The use of organic materials, despite the increase of chemicals, still im- 
pressiJ'e'to the visitor.* Composts sites are seen everywhere, and one can see 
grapevj .es located near a pigpen in order to take advantage of the manure that^^ 
will wash out of the pens. The vines, incidentally, also provide shade for pouf^ 
try. Pigs are fed garbage and are sometimes located near a processing plant, such 
as a sweet potato starch plant. Pigs are household garbage disposals. 

Resources 

Article 6 of the PRC 1975 Constitution states the following: 

"The state sector of the economy is the leading force in the national 
economy."* *' 

"All mineral resources and v^aters as well as the forests, undeveloped 
land and other .resources owned by the state are the property of the*whole 
people." » 



Robert L. Me t calf , "China Unleases Its Ducks," Environment , Vol. 18 
(November, 1976), pp'. 15-17. 



Ibid , pp. 15-17. 
^Ibid. pp. 15-17. ' ' ' 
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Roger Blobaun, "How China Uses Organic Farming Methods," Organic Gardening 
and Farming (July, 1975}, 5 page reprint. 
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Alva Lewis Erisinan, China: Agriculture in the 1970' s, in A Reassessment of 
t he Economy , Joint Economic Committee (U.S. CPO, Washington, D.C., July 10, 
1575) pp. 324-349. 
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"The state may requisition by. purchase, take over for use, or 
nationalize urban and rural land as well as other means of pro- 
duction under conditions prescri^bed by law." 

When the first Constitution was written (195A), the Chinese had little idea of 
the extent of their nat-.^l resources. During the early period, however, the 
Chinese and the Soviets collaborated on comprehensive expeditions throughout the 
nation.^ These expeditions were highly organized and included examinations of 
water, minerals, soil, and other matters such as power potential./ As a result, 
the Chinese leadership has^^been able to make resource plans for their country j 
something that would have been difficult without these expeditions. * 

The Mao ethic frugality has. been reflected in the way resources have been managed. 
In energy, for example, waste coal dust is gathered and molded into small blocjcs 
of fuel for cook stoves. Rice straw i^ sometimes used for cooking In the rural 
areas. The savings resulting from not heating or air conditioning houses, apart- 
ments and other buildings has to be enormous. Bicycling instead of driving re- ^ - 
suits in more savrLngs of fuel. The 'doctrine of self-sufficiency means that there 
is less cross-hauling and again there is a saving of fuel. Hydro-electric stations 
have been built, often in conjunction with flood control and irrigation projects. 
At one of these near Yangchow, special ponds had beerf constructed to save the fish. 
Small rural ins't'allations have been vital in producing electricity for 'homes and 
the largp producers of electricity have been able to concentrate on industrial 
uses. There is experimental work going on in the solai: area: ^^bet with its 
3,000 hours of sunshine is a good place for this application. Experimental cook 
stoves have been made ,and sold in several provinces. (A solar stove boils 
water in twenty minutes.) Biogas is produced^ in many sectors. 

Land reclamativ . was considered to be a great potential but apparently it has <^ ^ . 
proven more diffx^ult than originally supposed. .(We did see a tea plantation 
hear^usih that was gradually taking over the mountains in the area.) 

Untold millions of^rees^.haye been Ranted in recent decades. Mao directed the • 
people to "make the motherland green" and the visitor has no difficulty in seeing 
the results of their efforts. 

In addition, there has been some attention, apparertly small, given to wildlife. 
Pandas, golden monkeys, goat antelopes, and wild horses are protected and so are ^ 
paddlefish and pheasants. L^-ttle attentit)n has been given to specific plant life 
as far as is known. 



Recycling 

^'Chinese society today, is an immense ecj||H| process. "^^ The level of economic 
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^Orleans and Suttmeier, op. cit. . pp. 1173-1176. 

■"■^Vaclav Smn,'"Inr.ermediate Energy Technology in China," Bulletin of the Atomic 
Scientists (February., 1977), pp. 25-31. ' \ 

^^Lco A. Orleans, "China's Environo. Ics: ' Backing Into Ecological Leadership," 
>China, A Reassessment of the JBconomy ^ Joint Economic Committee (U»S. GPO, 
Washington, D.C., July 10, 1975), pp. 116-145. 
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development has created a force toward recycling. "Convert all wastes to 
treasures." Whether it is the household, the production brigade of the commune 
or the factory, ^recycling is the way to stretch the resources.- "Recover waste 
materials, waste residues, waste liquids and waste gasses^^ is the message re7 
peated over and over again. The results are striking. In 100 days, 90,000 
workers dredged 403,000 tqns of mire from local strfeamSs and distributed it over 
crops .13 In Canton, a commune recycles human waste, manure, wood, glass, chem- 
icals, and. kiln gas. Furnace cinders are used^as fill. The garbage from Shanghai' 
is used by 109 neighborhoods to fertilize vegetables for the area.-^^ City collec- 
tion po-*nts ior garbage- and street sweepings are utilized. Factory B may use 
wastes from Factory. A and Factory- C may use waste from Factory B, etc. 

Litter is not ugly: It is useful! Cities look diab but there is little litter 
to be seen. There are few if any non-returnable containers, no automobile junk- 
yards and few plastic items to be strewn about. 

Reclaiming and recycling has become a part of the" Chinese way of life. Resources 
are .saved. Economic progress is facilitated. 'Production is held at a Igwer cost. 
It seems like -an obvious "all-win" solution. , 

^ ' * 

Industry ' ' 

Industry is one of the big participants in the "multi-purpose" or "comprehensive" 
recycling program. Metals, gases, -liquid residues, oils and scrap are recovered.^ 
' Products are made from recovered material. In Fukien province, there, were no 
coLton plants and the people built a plant that used f ibte 'pulp.^^ The Talien 
Steel Mill built ten small factories to use its recovered wastes. 16 The "turning 
wastes into Tireasures". concept has been an effective way of motivating the mana- 
gers of factories and communes since managers arg) responsible for running efficient 
plants J and recycling provides a real potential for extra revenue and/or lower 
costs.!' ' . 

„ - I* 

Industry seems to have little in the way of elaborate pollution control equipment. 
Most of it is apparently made at each plant facility. This, of course, is in line 
with "the Chinese concept of self-reliance. In the early days there was relatively 
.little concern about air pollution. Actually, there were not a lot of factories, 
but' even so, smokestacks were a good sign, just as they once were in the United 
States. Also, relatively few people lived in the cities so th^re was not a great 
concern about air pollution. But in recent years the government has become con- 
cerned and has done something about it. Some factories have been moved from in- 
side the citi^es to prbints outside. New plants are J.ocated more carefully. While 
economics often may be an overriding concern, pollution is also a factor to consider. 
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Orville Schell, "China's Way with Waste," Source not known. 
^^Blobaum. op. cit. , 5 page repi^int. ^ ' . _ • 
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^^Chi Wei, "Turning the Harmful into the^ Beneficial," Peking Review, -No. 4 
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There have been other factors pressing toward disper^l of plants: Tensions 
between China and thfe USSR dictated defense needs, andj there were*" t^e desires 
to be sel|^suff icier t and to improve life in the backward! areas .f^ Water polli^-- v 
tion was always considered niore serious than air pollution -tnd plants are often 
located so*as to minimize the water problems* Fortjinately , most of the badly; 
polluted areas were confined to a few ar^s. In addition to corrective measures, 
there have, been industrial programs that reclaimed l^iid as they prepared for pro- 
duction* One fefinery,turned> a desert-like area into a. very livable area with 
tre^s, neat homrs, and good 'water supplies Slaving control over industry^ gives 
the government the advantage of bein^ able to^tmplement policy, whether the policy 
is desirable or undesirable* --^^ 

intermediate Technology . x , ' 

Although E. ?• Schumacher (Small is Beautiful) has not worked With the Chinese 
on intermediate technological concepts, his rules seem to have been followed. 

JL. Make things small wherever possible* ' ^ • . 

. 2. Reduce the capital- intensity and increase the labor factor. 

3. Make the process a3 simple as you can. 

^ ' 4. Design the process to be non-violent (environmentally). 

Intermediate technology aims for the masses to produce as opposed to ma^s produc- 
tion. It introduces technology in a way that allows for large scale labor parti- 
cipation and low scale capital investment.' It helps to increase the standard of 
living ^nd it can reduce many menial tasks. ' Feasants and workers acquire skills 
that can be utilized 'later v^ith more advanced technology. Savings from small 
machine- use can be, significant. 

It would appear that the Chinese have used the intermediate technology concept 
to good advantage. Hert are some exanjples.- (1) Pollution control equipment Us 
often made in local shops. (2) A 7% HP diesel engine^ is produced by the thousands 
and, is used for walk-behind tractors, for motorized carts and for many other pur- 
poses, aad school children lt.arn how to take the machine apart and repair it. 
(3).Thdre are small factories in every commune: On the Hsin Hua Commune near 
Canton there ./ere eighteen enterprises turning our $4.75 million of^ pi:oducts, one 
a^iachine shop with thirty lathes. (4) There are small enterprises .producing 
energy from coal, biogas, and v;ater. The small hydro stations are a worthwhile 
application of intej^mediate technology, and they have helped a great deal to cover - 
energy need. The biogas i^ made from dung, night soil, corn stalks, garbage and 
other wastes. It is converted in small units to gas. 

Intermediate technology has been an attractive alternative for the less developed 
nations, and China in many ways exemplifies its utilization. The country has a 
very large labor force and limited capital. Still, with a desire to industria;Lize, 
increased amounts of technology are necessary and this is where the intermediate 
(,oncept has been useful. Ti.c Chinese have used the "walking on two legs" idea, 
and this has promoted both irban and rural development, both traditional and modern 
pollution control methods and low and high levels of technology. 
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ts the visitor travels' through the countryside, he is impressed with both the 
stated dEsire'to increase technology arid at the same time with the l^arge amounts 
of labor being usSd every^^here. At the commune the signs read, "Mecjianization 
is the key to the. future," But in the fields one sees few pieces of equipment, ; 
few animals, but mahy human beings*. Intermediate agricultural machines are seen 
at exhibits and in developmental stages and larger units can be also seen at-ex^ 
'-hibits. Intermediate technology can Cuatinue to be extremely useful to the 
Chines§, especially in their agricultun,l areas as there are m^y advantages to . 
this non-violent t.echnolo>gy : 

Ecologically sound 
Small energy input 
^ Low pollution rate 

• Village emphasis ' 

•N Integration with nature 

Technical boundaries set .by nature 
Labor intensive J ' * ' • 

^^"^Ef f iciency increases with smallness 

Few accidents . . 

^ Quality criteria highly valued 

•^^ ' Small units self-suf f icient20 - _ 

Concluding ■ Comments «• ' 

ia terms- of the environment, China has a good overall record. Some of her record 
has be^ ,a matter of circumstances' in that the level of development discouraged 
waste, the population was largely dispersed over a vast rural area, and the en-^ . 
vironmental situation was not intolerable when Mao came to power. Mso, economic 
development has not been terribly, rapid. Much of her record, however, has been 
planned. as Mao protected the country from many of the abuses of economic devel- 
opment, and he helped the people to become healthy and adequately fed. Finally, 
her environmental record is proof that the Chinese^ leaderjs and people have been* 
able to study, rescarc)i, plan, and implement enyironmental concepts. Soothe 
record is good in part because it was difficult tP do ptherwise and in part 
because of a determination. 

It is always hazardous to make predictions and this is especially true with China. 
Regardless, this writer would say that he feels the present China signals indicate 
a stronger push is in store for economic development. This need not result in en- 
vironmental degradation since the country is equipped to handle the various kinds 
of problems. The change from the Mao to the Hua ethic could also mean a gradual 
diminishing of the frugality ethic and the development of a technical approach to 
environmental matters. Time will tell. 
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Enyirojniaen education is a new focus and a new dimension in the academic . 
arena;. wnidr great deal of enthusiasm and interest in teachers, 
,stud^^^^^ leaders, and the general public throughout this country ^ 

aiMHarp^d^^ Never in the history of education has ^any new movement 

^^Y^^^J^I^P--^^?^^^y and been accepced by so many in , so short a period of time. 
ln::tfeei4^9^^^ the teria was knoxm and understood b^^^^ f ew. In the short* span 
ofctli^i^eck^, the term "environmental .education" is In^^ comSti ^sage in many 
;^cou0:rie^s th the world, iifhere did it 0me*'f rom?"" are its roots? . ^ 

dM? ftHemerge s^ as an out come^:jpf the turmoil of the i960*s? 

/inla^^^ to find answer? to these perplexing questions, I began to explore 

rtij^grc^^^^ of the Cohservation/Nature Study Movement and of the 

$^^o6i_G Education Movement in. this country. These are two separate 

^nST distinct-xompon in our education system which have contributed much to 
ABiefitan youth :^However, as 'I delve^ deeper and deeper into these two educational 
i^yements,/!^, found similarities and developed a feeling* that these were, in fact,- 
the^jogtd of environmental education. Yet, how could I support this feeling?. Wh at 
SSo&S^-t these two philosophical components into a central and single focus? What 
abojut the new dimensions of environmental education which did not app^r in either 
of tjese earlier movements? As I groped and searched for an answer, I happened to 
come upon the work of the late Jesuib scholar and paleontologist, Pierire, Teilhard 
de Siardin. , In his monumental work. The 'Phenomenon of ,Man , "Father Teilhf*rd ex- 
plains, the evolution and development of new life forms by applyi^^S the^ theory of 
qUjantum-physids and utilizing the" principle of a "quantum juiiip" to'';Lllustrate 
how unique changes in living organisms occurred. Quantum physics,' explained in 
very simple terms, states that various eWments and components come together in 

random: series of, steps, and there is,^fn essence, a collision of these various 
elements which results in an explosion or a "quantum jump"; and the n^ product 
resulting from this explosion is significantly different than the sum total of 
those element^ which contributed to its cr^tion.^ Here was the answer t6 my per- 
plexing dilemma! The idea of applying the principle of quantum physics seemed to 
lend itself to my -analysis and review of t'he Conservation/Nature Study Movement 
and the School Camping/Outdodr Education Movement in the United States and provided 
the theory which could explain how these two movements were, in fact, the historical 
roots of ' environmental education. ,\ * " 

Let us now move on and examine the series of steps that brought us to that dramatic 
period 'in educational history in the late i966*s. when* environmental education be^ — 
came a reality^ Since the ConserveTtion/Nature Study Movement pre-dates the ^chool 
Camping/Outdoor Education Movement by almost a hundred years, we will begin there.' 

" 7 ' CONSERVATION/NATURE STUDY MOVEMENT 

Awareness Phase . - ' 

•r 

1 have chosen 1860 as the starting point, and^ the period. from 1860 to 1890 I believe 
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"^to be the. "Awareness Phase" of the Conservation/Nature Study Movement. In 1864 
a New England Yankee, George Perkins Marsh, produced the great work, Man and 

* nature ^ which awal^ened in maxiy the realization that Man is not a single *and soli- 
tary figure standing above all ether living and non-living things but rather an 
integral part of ,the^ system. The works af Eiperson and Henry David Thoreau also 
received conside?"able attention during t/is period, although written earlier. 
For' example, many of Thoreau's works werB not published until after his death 
in 1862. *In 1870 another of the more • prolific and elocfuent conservation "writers 
began to make h^s mark: the great John Muir, who is most faiuous for his efforts ^ 
to bring Yosemite into the National Park System. The work and writings of these 
mea contribute^ much to develop 'this sense of awareness , and set the stage for what 
•was to folloK./^ 

Preservation Phase * * 

^ . 0 - 

The next identifiable phase of the conservation movement began in the 1890's, 
which, I feel, can be appropriately termed the "Preservation Phase." Two indi- 
viduals stand far above all the others during this period. Giffdrd Pinchot, born 
in Conneccicut in 1865, dicf much to popularize and define t^e need for conservation 
in this country. His influence was reflected in the actions and statements qjC the 
other individual who contributed so much during this period: Theodore Roosevelt, 
the Rough Rider who served as our twentyrsixth President, assuming ofiEice in 1901 
, and serving through 1908. From the point of view of coniservation^and preservation 
of natural resources. President Theodore Roosevelt's term stands alone in American 
history. Public ownp«^ip of forest lands, woo'dlai^ds, and prairies increased from 
forty million acre^o one hundred ninety-fiour million acres during his term of 
officfe. He establxfhed €he. National Conservation Commission to oversee and super- 
vise, natural area^.V In 1908 he called the first White House Conference on Conser- 
* vation. . * ^ # 

- Instrumental in much of this activity was Gifford Pinchot, t*he first Chief Forester 
of the United States and the only Bureau Chief of the federal fjovernment to serve 
as a personal cdviser and confidant to. the^ President of the United States. Mr.^ 
Pinchot introduced the concept of multiple use of forest' lands. As a result of 
his work, our foregtn were to be 'viewed, no^t merely as a crop to be harvested, f 
but also as a valuable resource for recr^atioij, relaxation, research, and study. 
His' efforts led to^ the next phase which began to emerge around 1910. like to 
refer to this period of time as the ."Nature Study Phase" of the movement. 

Nature Study Phase * 

A great catalyst during this time period was the establishment of the American 
Nature Study Society in 1908 with .Liberty Hyde Bailey, a horticulturist and great 
lover .of nature, as, its first president. The purpose of this organization was to 
develop an understanding and appreciation of the beauty, majesty, and mystery of 
.nature. In 1914 one o^ the great champions of the nature ^'study movement, Mrs. 
Anna Bostf ord ,Cdmsti»i5k, published, the Handbook of Nature S.tudy , which seVved as a * 
tool and a gu^:de*for teachers and many aspiring young naturalists and is still 
considered one of the most useful references available.^ Mrs. Comstock's work, 
combined with other leaders in the American Nature StUdy Society, led to the next 
phase which began to emerge in the 1930 's , ^and yhich I refer to as -the "Education 
Phase" of the Conseryation/Nature Study Movenjj^nt. . - * 

Education Phase % • 



In '1^533 K>ecause of the Great Depression, the Civilian Conservation Corps was 
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established by an act of the Congress and provided three million young Americans 
with an 'opportunity to learn the value of forest lands and wdodlands to human 
l-ife: As a result of the C.C.C., many Ainerica"|s became more aware of 'the need to 
learn 'about the interrelationships and interactions of living and non-living things. 
In 1933, Dr. William Gould Vinal, of whom you will hear more later, published an 
article- entitled "Nature .Clubs for Teacher Training," which suggested that natural 
areas be used as an extdhsion of the classtoom. This article appeared in Recreation 
Bulletin , a publication of The National Recreation Association. Another catalyst 
occur redytrr June of 1973 when Dr. J. W. Studebaker, United States Commissioner of 
Educat;t(5n called a conference on conservation education in Washington, D. C, to ^ 
examine this new trend in greater detail. In addition, several government agencies, 
such as the United States Forest Service, the Fish and. Wildlife Service, and -the 
Soil Conservation Service, began to publish conservation education materials and 
hired specialists to implement that segment of their programs. 

Curriculum Phase 

All of this activity led to what I identify as the "Curriculum Phase** of the Con- 
servation Movement which began .to emerge in the 1950 's. The establishment of the 
Conservation Education Association in 1953 did much to bring materials related to 
tiatural resource management Into th€ school curriculum. The CEA also assisted 
.colleges and universities in developing and implementing nev courses of study. 
During this time period, conservation concepts were discussed and examined in 
classrooms and school laboratories' across the country. 

This approach continued to expand and gain additional acceptance into the 1960 *s 
when a broader orientation was introduced. Urbkp^ problems, life in fhe city and 
in the suburbs began to be explored and ejcaminel^ as a legitimate concern within 
the Conservation Movement. This brings us iritaUfe^ late 1960 's. At this point. 
I would like to leave the Couservation/Nature Study Movement and begin to -explore 
th_e evolution and development of School Camping/Outdoor Education. * 

SCHOOL CAMPT' G/OUTDOOR EDUCATION MOVEMENT ^ 

. Rec^tion Phase ^ ' ^ / 

Like conservation and nature study, school campling and outdoor edilcation also h^s 
a long list of leaders who contributed much to Vthe development and enrichment of 
this unique fact af education. However, in searching for the origins of this move- 
ment, one individual st^ds alone and was, in my judgmen|, responsible for. planting 
the seeds which,, over the years, gYew into outdoor educafLon. He also played a 
role in the conservation movement and has been mentioned earlier in our discussion: 
Dr. William Gould Vinal, the Father of Nature Recreation,' affectionately referred 
to by, hi^ friends and admirers as "Cap*n Bill*'; tw^ce president of the Amerykn 
Nature "Study Society in 1922 and 1920; and president of the National Camp Dfceccors 
Assoclatioiv'in 1925 (now the American Camping Association). Cap'n Bill Vinal^a«/^ 
born In Norwell, Massachusetts, on November 29, 1881, .and died at his beloved l^pl 
Cod on July 9, 1976. During hi^ long' and productive life, he combined the princ> 
pies of nature study, recreation, and organized summer camping For many JJ^^ars 
Cap'n Bill directed a summer camp. Camp Chequesset, at Wellfleet on Cape Cod where 
he demonstrated his approach. The philosophy and emphasis of his camp led him to 
form the Nature Lore School at Camp Andree, Briarcli'ff Manor, New, York, in 1927. 
In addition, during the late 1920 *s and early 1930.*s, Cap*n BUl*s influence was 
reflected in summer programs conducted by the Boy Scouts of America, the National 
Recreation Association^ and served as the impetus for public schools to begin school 
camping experiences during the summer months. One of the first such programs was 
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cpriducted In the summer of 1934 for children from New York City; four thousand 
-chlldren^ ^^^^ day, two days a week, participated in this pioneer program. Also, 
in 193^^^^ program was conducted for s^tXte^yi New York City boys at the 

Jiije Camps at Pottersyille, New Jersey. The youngsters lived, worked, played, 
arid learned together for one month under the direction of Dr. Lloyd B. Sharp, 
one oijihe giants in the outdoor education movement and one of Cap*n Bill's 
fotmer students. . ^ ^ 



^X^hool: painping-f as a result of the early efforts of Cap'n Bill Vinal, began t© 
win acceptance, and in the 1940 's "school camping" had grown and matured into 
the:/f ieli of outdoor education. The two best known centers at the time were 
Iocat(|d:.i^^^^ of tlichfgan and New Jersey. The Battle Creek Board of ^ 

Education established' a year-round resident program at Clear Lake new Dowling, p 
M^ilgan. The man who played the major leadership role in establishln'g the 
vp^l?^:wks Dr. Julian W. Smith, another legend in, the field, whose writings, 
lectures, and travels have influenced the development and' implementatibn of 
outdoor education programs throu^out this country ^^gH^ in many other parts of 
the world. -'^ 

The. Clear Lake Camp was established to serve the school children of C alhoun 
iCbuntx* and the philosophy *of Julian Smith was the basis upon Khich its program 
. -ifas buiit. Dr.^ Smith stressed education "in" the out-of-doors and education 
"for" the out-of-doors. Under the aegis of education "for" the out-of-d9ors , 
emphasis was placed on the teaching of outdoor recreation skills, such as archery, 
rlflery, fly casting, fly tying, fishing, boating, and canoeing, to mention a 
fe«r.. The teaching of these skills was carefully integrated with the other sub- 
jects of the school curriculum, and a strong emphasis was also placed'on social 
ihteractipn arid group living. It was believed that through this combination! of 
outdoor recreation activities with other school subjects, opportunities would b^^ 
provWed for children to enjoy and utilize the out-of-doors more fully; and, freed 
from the artificial confinement of the classroom, children would assimilate more 

V iimterial ±n the other subjects. 

" ' > - 

While Julian Smith and his associates were developing and implementing this 
approach.^in Michigan, Dr. L. B. Sharp and his colleagues were conducting unique 
outdoor education program at the .famous National Camp located at Lake Mashipicdng 

_ in J;he northwest.ern comer of New Jersey. In Dr. Sharp's approach, more emphasis 
was placed on pioneer living skills, such as fire building, outdoor cooking, and 
the construction of temporary shelters,, with "a decentralization of these living 
units in order to enhance the small group approach to learning. The purpose of 
teaching the pijmeer skills was to help; the children f^el more comfortable and at 
home in a far^t setting and to develop an appreciation for our American heritage. 
ih'^^ erophMdfs was placed on confronting students with real life- problems and ex- 
perienciSs. It was believed that, as a result of these experiences, school subjects 
^would'^ke on additional meaning. Dr. Sharp .believfed that which can best be learned 
inside the classroom should be learned there. That which can best be learned in the 
out-off^doors, through direct experience in dealing with native materials and li£e 
situations, should- there be learneH. - * 

/As I reviewed the major components of these two schools of thought, the campcraft 
and outdoor living skills stressed by L. B. Sharp and the recreation skills stressed 
by Julian Smith, I chose to identify the period of the 1940 's as the "Recreation 
Phase" of the Outdoor Education Movement. 

CurricMum Phase , • 

With the dawn of the /9^50's, both these schools of thought began to place more 

r " ' -32 37 



^ • ft 



emphasis on the method or process of teaching the traditional school subjects in 
art. outdoor setting. The purpose of >sutdoor educatlpn in the 1950*s became better 
defined as a means of enriching the Curriculum and accelerating the rate of learning. 
Many colleges and universities across the country added courses intended to train 
future teachers in the techniques of field teaching/^ It was during this period of 
time that two of the larger resident field centers were established for training 
- pre-service teachers. The New Jersey. State School b^^ Conservation was established 

in the spring of 1949 in Stokes State Forest to serve; as the field campus for the 
six state ^jlleges of New Jersey* Dr. DeAiton PaiFiridge served as the first 
director of the School of Conservation. In 1950 Northelrn Illinois University es- 
tablished the Lorado Taft Field Campus in Oregon, IllidnbisV with Profess^ Paul 
^- Harrison as directot, mth these 'two centers setting J^e pace, other programs at ' 

other institutions bf higher learning were also develop^ed^jand implemented.' The 
^ emphasis was on curriculum enrichment* The justification for removing youngsters 

from the classroom and taking them to an outdoor school ^as to help them to assi- 
. milate m€ve cognitive material and, through experience, extend the retention factor. 

« In the late 1950*s, another element appeared in the outdcfei Wucation movement , 
' ' and this was the utilization of the school grounds as outdoor laboratories. This 
enabled many more children to participate in outdoor ^educati^n experiences ^d did 
much to popul.arize the concept of utilizing outd9or areas alt; 'all grade levels. 
This emphasis on method and process in outdoor education led me to refer .to 
thi 1950 's as the "Curriculum Phase" of the Outdoor Educat^^cv Movement. 

Conservation Phase • / 

During the early 1960's, another trend began to appear in outdoor education pro- 
grams. Moving, from the emphasis on curriculum enrichment, outdoor educators began 
to pay more attention to the develownent of attitudes relating £o the proper uti- 
lization of natural areas. .One of the main factors in causing this change was the 
administration of the late John F. Kennedy, 'a period of tinje I I'ike to consider as 
the "Thousand Days, of Elegance" in American history. During Pr.esident Kennedy's 
term of office, more enjphasis was placed on the identification of man's abuse of 
natural resources than. Perhaps, at any' other time in our country's history. • This 
can be reflected in the excellent text. The Quiet Crisis , written by Stuart Udali,- 
Secretary of the Interior during tne Kennedy administration. Another catalyst*^ was 
the appearance of the excellent work. Silent Spring , by Rachel Carson^jiri 1962. 
This- renewed interest in natural areas and natural resource managemenS^ during the 
early 1960's parallej.ing the "Preservation Phase" of the 1890'snn.the Consefva- 
tlon/Nature Study Movement, caused many, educatars to reexamine and re-expiore the 
-school curriculum in an effort to make Modifications intended to provide children 
and young adults with a better understanding o^ their place and responsibility 
within the total spectrum of living and non-living things. 

' ^ ^ "\ 

'of the entire ^ducati>onal community, the group which appeared to be Vest equipped 
to provide these meaningful educational experiences intended to develop an appre- 
ciation for-land management were those in'divi duals engaged in cuitdoor education^ 
Living in forest lands and woodlands was already a part of their lives, and th:feir 

^knowledge of school curriculum at various age levels was also an asset. Therefore, 
many outdoor educators made the philosophical shift frmn'the cognitive emphasis 
of the 1950*s to the conservation emphasis of the 1960 's. The thrust in r->st out- 
door education centers thus became attitude 'formation in conservation: a rove from 
the cognitive to tVte affective. Granted, not all individuals engaged in outdoor 
education chose to make such^a shift and some remained with the more traditional 
approach and continued to focus on curriculum enrichment. However^ it is safe to 
say the vast majority of outdoor education programs in the 1960 *s moved toward a'n 



emphasis on attitude formation in conservation. This leads me to refet to the 
1960-s aG the "Conservation Phase" of the Outdoor Education 'Movement/ 

ENVIRONMENTAL EDUCATION MOVEMENT 

However, in the late 1960 's outdoor educators who had made the shift to attitude - 
formation in conservation were beginning to 'feel a new set of societal pressures. 
These same pressures were .being applied with equal force on those individuals 
active' in conservation education. The pressures of the late 1960's, which, were 
felt by the leaders in both outdoor education and conservation, were caused by an * 
increased public awareness of the pi:oblems of air pollution, water pollution, noise 
pollution, landscape pollution, overpopulation, and excess energy demands. It soon 
became apparent that it was not possible for educators to focJs solely on natural 
resource management and that it was necessaty,' when sp.eaking about forest lands, 
woodlands, and open space, to make reference to life in the suburbs^ and the cities. 
As the environmental problems increased in significance and number, an^ducational 
phenomenon began to take place, Tliese external pressures in, our society forced. the 
philosophical components of oucdoor education and conservation education on a colli- 
sion course, and in^ the late 1960 's there was a mixing and a blending which resulted 
in. a great explosion or "quantum jiimp" which produced a new product, a new philosophy, 
a new approach: environmental education, . . ^ 

It is my belief that the field of environmental education, which has brought about 
dramatic changed in school programs and new courses of study at the college and 
university level, would not have come into being at such a sophisticated level and ^ 
moved at such a rapid, rate of development w§re it not for the existence of the Out- 
door Education Movement and" the Cbnservatica Educa^tion Movement. ^ 

Th(Bre will be some who may disagree with my historical analysis and seek a rationale 
and a s^eries of events which would imply that environmental education was created 
separately and apart from the events described thus far in this discourse. This is 
to be expected since no anap.ysi^ of historical events jBver received universal accep- 
.tance. • Yet, I submit that a close and concise^ analysis of all the .factors involved 
leads ultimately to the conclusion which I have shared with you. * 

Let us now look at this new dimension of school programs which we call environmerUal 
education. I^at is it? Where does it take place? At what grade_level&rsht5urd it 
be introduced? Why is itf necessary? First, it is definitely not a new subject area 
td be added to an already overcrowded curriculum, but rather a refocusing and a new 
emphasis within the framework of existing school programs.. Environmental education 
can and should take place., in four learning Environments^ the classroom, oh the ' * 
school grounds, in the community, and in natural areas. The educational experiences 
utilized to develop an environmental sensitivity should be fouud within the four 
broad curriculum areas of humanities, social studies, natural and physical sciences, 
and outdoor pursuits. The teaching techniques employed should stress the formation 
of concepts which leads to the development of attitudes and values: affective 
learning. This is one o.f the components.. that makes the focus of environmental edu- 
cation new and different from the mord traditional cognitive approach, which has 
sometimes been defined as a series of facts passing from.- the notes of the teacher 
to the notes of the students without passing through the minds of either. 

In environmental education, an attempt is ma^e to focus on real life situations 
and relate cognitive material to the Iffe style and ueeds of individual students 
at every*. grade level for the purpose of motivating them to work toward the solution 
of the environmental problenis which threaten life on this plan^. Students parti- 
cipating in environmental education programs should, as a resuff-, realize the need 
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to use'our natural resources more, ef ficiently tlfan they have been used to date. 
The Dymaxion Theory of Dr. Buckminster Fuller which, simply stated, is doing more 
with less, should become^ a pattern of their lives. Of course, this is not always 
accotnplished as eas|,ly as it is to state it here. Nevertheless, this should be 
the hallmark- of eiivironm*ental education. 

In the 1970^8, environmental education. programs are not limited to one or two 
school .districts or to one or two states or even to one pr two cojuntries. Rather, 
it has become i recognized and ne^cessary approach to education by academicians 
throughout the world. catalyst which contributed much to developing this^globaj 
ffiwSriness was the.^conf erence held in the fall of 1975 in Belgrade, Yugoslavia, 
under the aegis of'^U.N.E.S .CO, That conference was very capably chared, by Dr. 
William B. Stapp 9f the University of Michigan and produced the t^oW' famous Belgrade 
Charter, a .world master plan for environmental education, apprpA^ed by delegatas 
from Bikty-five countries. Efforts are now being made to ijipUement tKe results of 
that outstanding conference in Yugoslavia. . ^ ^ * 

it is interesting to note that environmental education majr prove to be the cata- 
^ lyst that not only saves the human race from extjlrfction, but also may serve to 
unite 'Bll the people of the world in a common effort to find solutions to the 
perplexing and difficult problems that thr^^en life on the^planet. The serious- 
ness of the environmental problems has^forced us all to overlook differences in 
political ideology in order to protect the life suppqrt^ systems of Spaceship Earth. 

Let us hope these fine efforts^ that were started ^many years ago by the leaders, in 
the Outdoor Education Movement and the Conservation Education Movement and more 
recently brought ioto^s^arp focus through the deliberations in Belgrade, will ^ 
result in changeslff behavior and attitudes among people every^^here. All mankind 
raust •be.madeju^'realize the fragile and finite nature of this little speck of 
cospic dn&V^ choose to call planet, earth. If the message of the Environmental 
Ediication Movement as ignored by the peop'le of the world, then the words of the 
^Iiaracter, Jaques, from As You Like It by the immortal Shakespeare may prove to 
be a fitting epitaph for the human race: "sans teeth, sans eyes, sans tast-, 
sans everything." 
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POPULATION AND ENERGY 



Debra Haffner 
The Population Institute 
Washing to D. C. 

During the recent media blitz on "energy, the nation's attention was focused 
on the consumption and. conservation of scarce world energy resources.. Tl- ^ 
impact of energy .policy on popul,ation pattern^ was barely mentioned. .The Popu^ 
lation Instit^jte suggests that it ijs important to recognize the interrelation- 
ship between energy use an4 population, and to plan for the growth and environ- 
mental impacts 'of energy policy. . • ^ 

How Population Affects Energy 

In 1950 there were 2.5 billion people in the world. Today there are over 'f our ^ 
billion, a 60 percent increase in twenty-seven years. Between 1950 and 1974, 
per capita energy consumption for the different world regions increased between 
100 and 600 percent. Thus,^ energy consumption has, grown faster than our rapidly 
increasing population. In other words, not only are there more people to con- 
sttme energy, but each person is consuming^ larger quantities. 

High consumption levels characterize the developed world. Industrialize^ coun- 
tries, With '30 percent 'of the world's population, consume 80 percent of the 
world's energy. In contrast, India, wit} 15 percent of the world's population, 
accounts for 1.5 percent of the energy consumpti6n. Yet, even among industrial- 
ized countries, the consumption level of the United .States is unique. 

The United States, with its population of 216 million people, uses more energy 
than the four major industrial countries combined (the United Kingdom, Japan, 
the U.S.S.R., and West Germany), totaling^ over 500 foillion people. Our energy 
consumption is nearly 40 percent above that of Western Europe countries with a 
similar standard of livxng* In the last twenty-five years oiir energy,*' cons ump- • 
tion has'doubled, and it is estimated that in the last quarter of the 20tli Cen- 
tury,, we will consume more energy than we have in our entire history. ^ 

Potential population growth it> the United States "will have the same impact on 
the earth's energy supplies .als the doubling of the present entire Third World's 
population. The Unfinished Agenda , tlje recently publi'shed report of the Envi- 
ronmental Agenda Task force of the Rockefeller Brothers Fund, §st?.mated that 
each baby born in the United States consumes as much as sixty times the energy? 
during its lifetime as an infant born in South Asia. 

The world's population is growing at an annual rate of about 1.8 percent. At 
this rate, there will be an additional four billion people in the world by ' 
2015 who will need energy for heat, food, transportation, housing, and employ- 
ment. Dennis Hayes, energy specialist for the Worldv;atch Institute, estimates 
that even if we "optimistically assume that the world's population will level 
off after one more doubling and stabilize at eight billion by 2025, and if we 4 
conservatively^ assume that per capita energy use will then amount to one-third 
the current U. S. 'level* the world will not be able to safely meet its demand 
for energy with existing resources or technologies.** The recent study by the 
DIA indicated that oil supplies cannot possibly meet this need. Haye;3 says that 
i£ eASrgy were ali provided by coal '*the atmospheric inventory of CO2 would 
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increase about four percent; a year (which would) soon alter the heat balance 
of the entire planet dramatically (and) if the postulated energy d,emand 
were met with nuclear fission, about 15,000 reactors as large as the biggest 
yet built would have Jto be constructed - one new reactor a day for fifty years 

The United States population will continue to grow for at least fifty years. ' 
Accoiling to the median projections of the Bureau of the Census, there will 
v300 million people in the U. S. by 2025. Zero Population Growth, whic^h includes 
'illegal immigration in its calculations and, therefore, estimates a U. S. popu- 
lation of 324 million in 2025 > projects that "even if per capita energy consump- 
tion does not. increase at all during that time, the United States would still 
need at least 58 percent more energy fifty years f rom rtoday /^-^ In contrast, if 
the United States reached zero population growth by 2008, there would only be a 
14 percent increase in demand lor energy. 

i ^ ' 

The energy plan put forth by President Carter in 1977 proposes a reduction in 
the annual energy growth rate to less than two percent. It is questionable 
whether the proposed conservation measures can do much more than main tain^ the 
current 3.6 percent annual rate in light of the growing U.S. population. It 
seems unlikely that the energy requirements of an additional 84 million people 
can be met at the propose.J growth rate. 

It is also possible that as the United States grows, more consumers will demand 
more energy per capita. As pur natural resources diminish, we will need to ex- 
pend more energy to obtain less accessible ^minerals and to irrigate and ferti- 
lize marginal farm lands. (It is important to not^i that these needs are sometimes 
mutually exclusive. Conflicts between agriculture "'and the coalmining industry 
have already surfaced in Colorado, Wyoming, Montana, and the Dakotas as they 
compete for a^ limited water supply.) ^ , '.^ 

Our food production and preparation is especially depenaeht on energy. According 
to the Center for Science in the Public Jnteresrt, Americans now use 12 percent, 
of ttel^- energy budget Jor food. Many agricultural crops use nitrogen fertilizer 
which is made from scarce natural gas. Crop drying, an essential preservation 
procedure, also utilizes natural gas. Food prices will continue to risp as the 
energy to^ produce it becomes more expensive, and as our increaslTig population's 
demand for food and energy rises. ' » 

There are some counterbalancing populati on~related forces. ,If "the trend con- 
tinues to smaller familiei^, smaller housing units and smaller cars that use less 
, energy will become more widespread. 'As the baby boom generation ages, the popu- * 
lation of the United States will age. The Energy Policy Project of the Ford ^ 
Foundation concluded that "an older and wealthier population will probably con- 
sume more services and high quality goods which tend to be energy conserving." 
It is possible, that aiter 1985 when the baby boom has^be^n absorbed into the 
work force the energy requirements of employment' will lessen. In addition, many 
of the structures and facilities needed to meet the demands of the population 
have already been constructed. (It is important to remember that an aging and 
wealthier population also spends mor3 money on leif;ure pursuits and labor saving 
devices that use a considerable air.v.Mnt of energy. This may offset any potential 
savings . ) . 

How Energy Affects Population ' * , 

Policy decisions about energy and the devr xopment of new energy sources affect 
patterns of population ^^uwth. We have a ready witnessed how federal agricultural 
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policy witV its research and program support for large scale labor saving . 
technologies resulted in massive rural to urban, and southern to northern 
migrations.* It is likely that the proposed development and conservation 
efforts, coupled* with tha rising costs, of energy, will have similar effects. 



The inexpensive energy of the 1960^s led to patternsof urban sprawl. As 
e^iergy costs rise, those places which offer a cost advantage through conser- 
vation will be preferred, and cities will become increasingly dense. The 
recent migration* trends away from the large industrial centers will be re- 
versed. < 

The proposal for higher gasoline prices and a, ten percent reduction in gas 
^consumption by 1985 may accelerate this move.* (It is possible that a shift 
to compact cars with high gas economy would reduce this impact.) The Energy 
Policy Project of , the Ford Foundation predicted that higher gasolinerfprices 
would put an end to long distance commuting. The 55 mph speed limit has al- 
ready changed the mileage limits of commuting times. Places that offer mass 
transit will be prefer?:ed as private modes 6T transportation become more costly. 

It wil-1 become increasingly expensive t^^Kf'l^Sutlying areas. At present* 
fewer than 400 bus systems operate in cities under 50,000 people. Rural areas 
are especially dependent on the trucking industry which will surely rai*se their 
prices significantly to meet their rising gas costs. Single family homes will 
be increcisjingly expensive to maintain. 

Heating and air conditioning requirements are primarily" related to the type of 
dwelling unit. A report of the CEQ and HUD estimated that an entire community 
of single family homes needs ovet 400 million BTUs annually per dwelling unit 
•for transportation and residential heating. In. contrast, a highly planned, 
high density city,. .where the majority of the people live in high rise or walkup 
apartment buildings, needs just over 200 million BTUs per capita. They con- 
cluded that "planning alone can save neairly fourteen percent 6f total new ^ff^r 
gy consumed, but planning combined with increased density can save up to fpK|y- 
four percent ( The C ^ Bt of Sprawl , Executive Stpm^ry, 1974, p. 5.) ;/• 

^Higher population density means lower energy consumption. For example, New 
York City consumes only about half the en'ergy per resident than the rest tff the 
United States'. The entire New York City region which contains almost ten per- 
cent, of our population, consumes' less than seven percent of our energy. Unfor- 
tunately, \high population density is also associated with unemp3jpyment , inade- 
quate housllng, poverty, crime, "crowding, and the countless other /problems of our 
modern cities. • ^ ^ 

Last yeajL marked the first time that the majority of the U.^ S. population lived 
in the South and the , West. The population of the South ha3 increased 9.^ percent 
since 1970, the* WestflO.7 percent, but at the same time, the ^Northeast only grew 
by .9 percent. The continued' pressures on the energy supply will accelerate this^ 
population shift. 

The Northeast is likely to continue to shrink in .population size arid industrial 
importance. President Carter's proposal for a uniform natural gas priqe would 
only temporarily relieve th<^' pressure on the area. Seventy percent of this 
region*s energy is pt^roleum based,, and two-thirds of it has to he. iihported. 
The proposed reductif in oil imports to less than six million barrels a. day 
by 1985 v^ill especially affect the area's petroleum-related industries. They 
ate likoly to move closer to refineries and large. supplies of natural gas. 



(It is possible that this trend could reverse itself if nuclear and solar 
energy is developed or if oil is obtained from the outer continental shelf.) 

The population of the South and the West will continue to grow. Iildustries 
and families will mDve to take advantage of the. warmer climates and inexpensive 
energy. At the present time, the energy in the Southwest costs three-fifths of 
the national average. .The proposed sixty percent increase in coal production 
will have a major growth impact on the. Rocky Mountains and the Northern Great 
Plains; This migration is likely to continue well into the next century as ^ 
solar energy becomes more prevelant and energy-intensive industries relocate to* 
sunnier areas. 

*^.>--/ 

The- proposed emphasis on the development of energy sources will especially affect 
rural communities *in these regions. A 1975 survey by, the Denver Fede*'ral Regional 
Council found that of 131 communities to' be impacted.hy energy projects, forty- 
five percent had less than 1,500 people and were located more than 100 mile's from 
a metropolitan area and only elevfen percent .had^opulatipns over 5,000. these 
areas must rapidly respond to an influx of people instead of having the usual 
time to absorb population growtl^ due to natural increase^ and normal migration 
patterns. . - \* 

The iarge scale development of energy sources in sparsely populated areas results 
in. "boom towns." During the planriin'g and construction phases of a project, em- 
ployment and population increase r pidly from a generally static base. The influx 
of-personnel causes inflation, revenue shortages, congestion, and high'demands on 
water and sewer facilities. The Denver Research. Institute estimates that an* annual 
growth rate of ten percent will strain local service facilities, and a fifteen per- 
cent rate will actually cause breakdowns in the area. * 

Housing shortages are especially acute. "Xiuminum ghettos" of mobile homes are a 
x:ommon sight in boom towns. In Alaska, the price of a housing lot went from $450 
to $10-, 000 duriilg the pipeline, construction. 

Between fifty and seventy/pdrcent of the construction workers bring their families 
with them. The schools ijfi the area become overcrowded and medical services in the 
area are stretched beyond their capacity. The spouses^ of the construction force 
are esp^„cially isolatjed ia a community .that of ten|ft:reats them as dutsiders. 

Unemployment may actually go up as skilled workers are brought into the area. In 
iWhatcom County, Wyoming, unemployment rose from six percent to nine percent during 
the construction of an oil refinery. The unemployment in Alaska rose to eleven 
percent during the construction of the pipeline. 

•Almost any type of energy develQpment will mean population growth. Sweetwater 
County, Wyoming, doubled in size in four years during ^the cdttstruction of the Jim 
.Brldger Power Plant. Valdez, Alaska, grew from 1,000 to over 3,000 in less than * 
one, year during the construction of that part of the Alaska pipeline. An extreme 
example is Colstrip, Montana, which grew from 200 in 1970 to 3,000 by 1975 during 
the construction of two electric generating plants. The National Academy of Sci-. 
ences has suggested that those areas to be impacted by western coal development ' 
be designated as "national sacrifice areas" because, of the pressures of population 

growth and environmental hazards. ' a 

^ * • „ 

The proposed development of nuclear power plants specified that they not be con- 
structed near population centers. James Schlesinger has proposed the construction 
of more tnan 230* conventional reactors by the late 1990's. The problems with nu- 
^ clear reactgr§ are too complex to be discussed here, but the building of these 
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plants will probably lead to rapid population growth at or near each site. A 
single nuclear power plant project uses up co 2,500 construction Workers at lts_ 
peak, and It often takes .five to ten years to build such a plant. 

The operating force of an energy project Is significantly smaller than the con- . 
etruction force. F6r example, a nuclear power plant has an operating force of 
about 150 worJcers. • Employment drops rap?.dly after a project is completed, but 
the population only drops slightly. Economic and social- problems result when 
respurcesi are depleted and construction work dries up. All of these problems 
are'rcompounded when several projects are developed simultaneously in an area, 

Ot course all of the impacts of an energy project are not negative. Pennsylvania 
West/virginia, and Kentucky may be revitalized by the increasing importance of 
.coal production. Benefits tend to be long-range and regional, however, and there 
is an" immediate need for planning for local population growth. The economic 'and 
tax base of an area i- often strengthened, but that usually occurs too late to pay 
for the increased need \f or public services. It is important to coasider tne 
immediate growth impact on an area and provide funding for public services at the 
start of a project. ' 



\ 



■"%7 



POPULATION PRESSURES ON THE MOUNTAIN ENVIRONMENT. 6 



Joyce Laman 
< . "'Zero Populatl'on Growth, Colorado 
Denver, Colorado ' 

^People like living In the mountains: they are 
moving out of the cities to escape, the sterile 
urban landscape. But in their has|^ to escape 
the city, they are creating the sanie environ- ♦ 
ment they are tryltig to leave behind/?- 

There is moJntlng rfeoncern for the alpine ecosystem's ability to i^ithstand the 
'onslaught cr population growth and remain the pleasui^able, "alternate" envi- 
rorum|ht cherished by so. many. MoWtaln terrain Is among the mo3|: fragile in 
all nature. Very thin soil and steep slopes that hold neither jwxLsture nor 
nutrients, short growing seasons and severe weather conditions- all contribute " 
to a delicate-environment highly susceptible to man*slntrusioni The semi- 
arid Rocky Mountains have thin soils and low ground cover and are subject to" 
sttong winds, drastic temperature changes and alternating droughts and heavy ^ 
-xains that render.. the landscape .e3pecially sensitive to human Impact. The 
Sietra-Nevada-Cascade Mountains on the Pacific Coast also 'have vulnerable 
vegetation that cannot take much abuse. ^Ihe Great Basin Mountains west of 
the Rockies are the most arid of the major North itaiericah ranges, and the 
poorly developed vegetation exposes the soil to harsh external' pressures . 
ih the Appalachian Mountains, the dense vegetitlon is threatened by acid rain 
runoff from the heavy metal deposits exposecrby man *s activity. 

Yet these environments are exceptionally attractive to people, and Increased 
mobility coupled with Increased affluence makes them^ easily accessible. In 
raddltlon to the attraction of the mountains themselves, three of the four 
mountain regions of the U. S. are in the Vest,, which is experiencing more in- 
migratlon growth than' any other part of the country; In Colorado's Jefferson 
County, which borde'rs west Denver and extends into the foothills of the Rockies, 
fifty percent of all In-mlgratlon to mountain areas is from out-of-state • 

People "use" the mountains in various ways that can be categorized into "noh- 
sumptlve" or "consumptive" use. We will examine both categories and discuss 
effect of different activities upon the mountain environment. 

n-Consumptlve Use 

jon-consumptlve usKof the mountains is the taking of basically intangible 
characteristic^ from^he mountains - such as aesthetic values, tranquility, 
pleasure, re.creatlon. This is done by tourism, the building of second 
homes, and recreation. However, non-consumptive use of the mountains re- 
quires -construction of facilities to enable people to utilize and consime 
the ijitanglble assets. 





^^Charles W. Howe, chairman, research team, University of Colorado, Residential 
Development in the Mountains of Colorado? A Handbook of Problems and Guidelines, 
(Col'orado: United Banks of Colorado^ Inc., 1972), p. 4. 



Transportation systems enable people to move about and reach their 
destinations. ' 

Construction of transportation systems has a substantial Impact on 
soil erosion and water quality. Bulldozing .delicate mouuj:^ soils 
frequently causes solL erosion. The soil Is more suscepfible to wind^ 
erosion;; road dust becomes a pollution probl-em. One effect of soil 
erosion is eutrophication. Water runoff carries with it substantially 
more .soil /nutrients and deposits them into ponds ^nd lakes. Increased 
nutrients in the lakes together with sunlight cause vegetation to in-' 
crease. As this vegetation decomposes, it consumes the oxygen in the 
lake. This is the process of eutrophication. It will eventual.ly lead 
to what is termed a "4ead lake". The fish cannot get their necessary 
oxygen; very little can live in the. lake. 

Further development of the mountains is eas*ly faclllt^ited by extensive^ » 
road systems. Reduced travel time is^an inducement to growth*. The ' 
opening of /the Eisenhower Tunnel on. Colorado Highway^ 1-70 in 1974 has 
brought increased development to thX western part of the state. By 
1990, traffic volume in the Blue River Basiri of Summit County , Colorado, 
.is expected to double from its 1970 volume. Even a private area^^ re- 
quires a road .for access, and this road become'^s a belt way of , new ac- 
tivity s^sulting in loss of the original privacy. 

Maintenance of mountain roads, due to increased climatic variability 
and steep ''grades; costs on the average of 2h times as much in the moun- 
tains as on the flatlands. 

Pollution gases take up a*l.arger fraction of the atmosphere at high s . 
altitudes where the air is thin than at lower altitudes where the air 
is more dense. Therefore, the effects of equal weights of a particle 
pollutant are felt more .as altitude increases. Add to this the fact 
that pollution from auto emissions increases with elevation because 
more unbufned hydtocarbons are emitted at a high altitude, and you^have 
the potential for^seripus problems. 

Mountain temperature inversions can capture pollution emissions and 
make them more i::austic. A build-up of cold air on higher slopes drains 
to the basin floors and^ warmer ^ir prevails in the ^valley's upper at- 
mosphere. An inverted temperature gradient such as this can hold the 
pollutants for extended periods of time. 

tfeesidential and secdnu home development is accelerating In^ the mountains 
and is often overlooked in the problems i^ creates. 

I 

Like the construction of roads, the building of homes frequently re- 
sults in heavy soil erosion.. Water runoff dumps nutrients into water 
systems, wiph eutroB/hication of flakes becoming a possibility. 

Selecting lo^atiorts for developinj; a j«juntain community is a problem in' 
itself. / / • . ' . " . 

Man, as an animal^ Ccompetes) with o^ther ani^nals for food, 
cover, and water. Unfortunately, ^man!s chosen living space 
is on the valley floor and in the mountain park. Until re- 
cently, these land area^ were agricultural lands; land uses 
that modified but did not make th6 landscape uninhabitable 
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fo*r i^ildlife. Today, these farips and ranches are being 
bought, subdivided, and sold to^ the public as residential 
. or seasonal homesites. The landscape is* losing its capa- 
city /to support wildlife populations and-^wildlif e is forced 
on^to less land and less favorable habit at'. Some animals 
such as elk, sheep, goat, and bear qannot maintain their 
population size, in proximity to human -^settlements. These 
animals need protection from land 4evelopment if they are. 
to survive. 2 \ . * - 

Man is destroying large areas of winter range for deer, elk, and others. 
For some anipals, such as the eagle, the presence of man and their nat- 
ural timidity 'have caused reduction in their populations. 

\ ' " , 

The mountain valleys offer the greatest variety of plant and animal 
species. Valleys are ecological transition zones between water and 
marsh life and the many different kinds of alpine life forms. Moun- 
tain valleys ar6 areas of unusual diversity of both plants and animals. 
Unfortunately, it is in this same ecotone that man builds his roads and 
his towns. ' ' - 

An example of man?^, insensitivity to wildlife*s ij/itural habitat is the 
development at Evergreen Lake, Colorado. The lake was once adjacent to 
a marsh area supporting wild ducks,. other water fowl, and beavers. The 
marsh was filled in 'and graded for a parking lot for using Evergreen 
Lake as a skating rink. The wildlife lost their nesting area and have 
vanished. ^ ' . . 

\ 

Subdivision design is important in a mountain community. The most widely 
used ityf^^Ke rectilinear design - straight line planning - and cur- 
vilinear design - curved roadways arid lots. Curvilinear design creates' 
"spread cities*^ as we haye seen in suburbs. Yet curvilinear design re- 
mains the most popular subdivision method and has been incorporated into 
many count/* subdivision regulations. Rectilinear design is monotonous, 
ignores the topography of/;tiie land, and opens the area to heavy vehicu- 
lar traffic. This form o.£\d^ign has been almost eradicated from city 
suburban development. But'^n the mountain counties with inadequate 
county cdntrols and little public awareness, many mountain developers 
are using rectilinear design. Rectilinear^ and curvilinear designs ig- 
nore unusual ecosystems and ,:assume the land is homogeneous and can all, 
be treated alike. 

Cluster design, a third type of subdivision design, allows for grouping 
of housing units more closely and then the remainder of the land is 
designated as open space. But it is very easy to cram an excessive 
" number of *people into a mount^iin valley withl:luster design. 

However, the designation of open space is important in the mountains 
and this -iitakes-the-ciuste^desi^n--more"Suli^ed-to-inounta±^ 
Often mountain subdivision provides only living space or a base camp 
from which to seek recreation. The result is heavy crowding of the ^ ' 
public land for recreation. 
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Few realize the increase in air pollution from wood buriiing fire- 
places. Vail and Steamboat- in Colorado have both had some serious 
,air pollution on winter week-ends due to fireplace smoke and toin- 
fperature inversions. 

Water supply becomes a critical issue in the three western, arid 
mountain regions. Surface stream waters are already appropriated 
to ddwns.tream water rights. This leaves ground water for developing 
mountain areas. Sufficient water is often not available, ad^jacent 
wells begin to adversely affect one another, water r^hts are sold 
separately from land rights unbeknown to the purchased, and the tre- 
mendous influx of people may result in mountain areas without "y'ater 
during a drought period. * 

Flood control projects often are sought by new communities. Flood 
control projects alter stream flow and disrupt natural ecosystems' 
in mountain valleys. In addition, flood control, measures may create 
• an impounded pool larger than the area it protects. 



\ 



Fire is one very real danger to mountain homes. The majority of de- 
velopient in the ^Rocky Mountains, for instance, is occurring in the 
"Transition Zone" between' 6,500 feet and 9,000 feet elevation. The^ 
forest cover and rugged topography coupxcd with a drought often create 
I- fire hazards in this zone. Another characteristic of this elevation 

range is high winds that quickly spread a fire. In moun*:ain valjeysy 

- up-slope winds usually exist and can spread a fire over large areas. ^ 
. Multi-storied condominiums in dense groupings make firefighting dif f i^ 

.^_j2ult. Mountain home^iEire insur^rxe is usually very expensive. People 
^^~^ith mountain homes must accept that they may lose those homes to fire. 

C. Economics of mountain development have, some ^ unique characteristics. 

Goods and services have seasonal demands.- They must be sufficient to 
■ handle peak numbers^ during seasonal vacation |ise, yet thiby are supported 

' , and managed by a much smaller year-round population. Firefigh*:ing is | 

a prime e^fample. Mountait. communities have basically maintained volun- 

- ' tary fire departments. But sophisticated *f ire equipment and the exis- 

^ tence of .pegk seasons of activities require well-trained personnel. ^ 

The financing of servic ts - as f ire^protection, police protection, road 
maintenance, trash remoyal, medical facilities, educational facilities, 
and sewage treatment plants - is oftentimes difficult. Sales taxes 
from visitors may all go to the state and none to the community. Pro- 
perty taxes from highar mountain values generate some revenue, but often 
\ -- in mountain cpmmunities^there is no high assessed -industrial or commer- 
cial development* This puts county governments into competition with 
each other for more development and therefore more revenues. For other 

communities^ desiT±ng"t(r-remaiTi--lTrta^^ 

• as social^ implications of unwanted, increased tourism and recreation. 

Tax structujres are county-wide, not regional. Hence, increased demand 
for services in the mountains may require increased taxes for the coun- 
ty. People living on the flatXand end up paying for mountain development: 
too. 

County planners will often expand^services beyond their needs In order 
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to accommodate anticipated gro.wth. This, in fact, encourages that 
anticipated growth. 

<When economic growth depends on a tourist population, resources are 
diminished which can be especially, damaging in mountain areas. Then - _ 
environmental quality deteriorates, recreation demand decreases,, and ^ 
the businesses of the area suffer. The activities of mountain users' 
eventually destroy the .very qualities which first attracted them to 
the mountains. 

* ' ' ' 

Recreation and a tourist economy are very sensitive to national eco- 
nomic conditions. For example., in Jackson Hole, Wyoming , tourism^ 
dropped 33% during the oil embargo because of the gasoline 'shortage. 

» 

Sewage treatment is a big question in#many communities. 

If communities meet their state or Environmental Protection Agency 
(EPA) permit requirements,, eighty percent federal funding is avail- 
able to them for construction of sewage plants. But communities 
exist 'on their own for long periods before applying to EPA for sewage 
treatment facility funds. ■ * ■ 

In some small mountain towns where .the sewage systems hav^ t)een fed- 
erally financed, the federal req.uirements have caused very large sewage 
lines to be built into uninhabited areas. The presence, of these l^rge 
sewer lines has opened the way to additional growth. « 

Individukl septic tanks are used in small communities or as a result 
of fragmented growth. Successful- septic tank treatment requires the 
propter soil and a low water table. If soil is, too tight, as is often 
trup of high-clay content soils in mountain valleys, it impairs , the 
proper filtsering of , the sewage, _ The severe cold, of ■ winters retards 
the essential bacterial action to treat the sewage. Due to the shallow 
and rocky mountain soils, the effluence will filter into fractured bed- 
rock and enter the water table,, wells and streams. On sloped surfaces, 
up-slope septic tanks have been known to permeate down-slope wells. In 
one survey in Summit County, Colorado, one out of four wells in mountain 
communities showed contamination. One community shovfed sixty percent 
contamination. 

Collective community systems encounter problems due to insufficient land 
in a valley area for facilities. This is especially true for leaching 
fields. Ski resorts find self-contained treatment' plants may not work, 
as with septic tanks', since the temperature is too low for peeded bac- x 
teria action. The result is ,that many^skTsareas use stojrage tank6 for 
sewage and then truck the waste to a plant. 

In Vail, Colorado, increased growth has meant increased water consump- 
tion arid l-e5s-water-in-the-r-iA?er^orltreating_the_sewage. ^ 

Meeting peak ■ treatment needs is another problem. In Grand Luke County, 
Colorado, with. 300 to 400 year-round residents and peak days in the 
summer of 15,000 tourists, it was found that during those peak days 
sewage discharge was only partially treated and contained excessive 

•nutrients. The result is excessive nitrate buildup in the lakes, in- 
creased vegetation, and then insufficient oxygen for the fish. A ' 

• similar situation has occurred at Lake Tahoe, Nevada, and required the 
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Itistallation of an additional v/ater treatitso'^: facility. 



Recreatidnal^sites and recreational activities themselves cause stress 
on the mount^Un environments. 

Campgrounds and' wilderness areas are becoming more and more crowded 
as tnore and more people are swarming into the bacH country • The re- 
sult is both "overpopulation" and "overrecreatipn" as increased 
affluence and increased frustration with the city .play an important 
role in mountain tourism. Wildlife is disturbed and retreats to highe: 
l^nd or land othe'rwise not suitable for* its species. Erosion along 
forest trails from hiking and recreational Vehicles is accelerating* 
Alpine tundra neai^ or aboVe timberline - 10,000 feet to 14,000 feet 
elevation - is extremely vulnerable to disturbances At these evalua-^ 
tions, one , pass of a motor vehicle or ten days of concentrated walking 
can create an eroding, impoverished ecosystem that^ takes* from 100 to"^ 
500 years to r)estore itself. ^ And noise pollution 'from motorbikes, 
tote-goats,- and chain saws is becoming an increased problem. The 
npise' disturbs not only wildlife, but man as well. 

Hunting can B*e classified as mostly redreational. Man's activities 
.have eliminated some natural predators and some wildlife habitats. 

This res*ults in man taking the place of the predator. But if hunting 
.,i8 not within legal boundaries, man aa the predator can affect the 

specie^' very existence.'* 

^ I \ * w : ' • 

Skiing seema to be a clean and quiet sport; but its impact on the 
mountains has been inealculabie. Whole new towns have been created 
just to acconmioda. ' the skiing industry.. While the sport is quiet, 
.the machinery arouttd a ski tesptt Is ?not quiet, especially snow^makihg 
machinery which runs at night. Ski resorts are usually iA' narrow 
valleys where air quality- is polluted by temperature inversions that ' 
hold auto ^amissions, h;^drocarbon emissions from ski-lift machinery, 
and wood smoke, pollutants from a great many fireplaces. ' 

^In, an environment where it takes hundreds of years to develop an inch 
of delicate -top soil, a poorly maintained ski trail can wash out to a 
depth of several feet from a heavy rain. ■ 

The construction of a .ski resort' generates the initial impact on the 
environment. The impact can be somewhat controlled after construction 
if the ski area desires. When> resorts operate beyond their (Jesign ca- 
pacity, then they become destructive. In Suimnit County, Colorado, ski 
visitors ar,e increasing at the rate of 19 ♦8% a year. This results in 
overpopulation of existi^ ski areas, and adds impetus for construction 
of new areas. * / • ^ , . 

Artificial snow buildup may .resulf in unusually heavy spring runoff 
-bringing wasHouts^siltation' and de^elrioratiofi of stream, quality. 
Artificial i^now-making takes a great deal of watery decreasing its - 
availabilitv for other uses. -And the water may .return to the stream 
in an entirely different area and thus disturb stream flow and. the eco 
systems that border it. ' 

Cross-country skiing, thought by many to be less fletrimdntal to the. 
environment, may be destru.ctive to wildlife. Animals may burn more 
energy running from humans than they can replace on a winter diet. 
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The result is sometimes i^arvation for deer and elk. 

One of the biggest p^pblems with ski areas is the.widely uneven de- 
mand put on sewage' treatment. Everyone takes a shbwer between 4:00 
and 6:00 P*m.^ The ski areas have a substantially difficult time 
properly handling the water and soap disposal when all the thousands 
• of residents bathe .after the tows close and before the night life 
begins. 

II Consumptive .Use 

Consximptive use of the mountains involves use of the mountains in other 
ways asif*e from human enjoyment and reef e'at^-on. Consumptive ujfe of the 
' mountains is the use of or remoyal of some product of the mountain eco- 
system for profit. This consumptive use is not a result of population 
pressures in the mountains, but is a result of population pressures and 
. ^demands for resources by our entire planet\ 

The Rocky Mountain Region has over one-half the coal,- 
one-third of the 'oil aiii natural gas, 100% of the 
uranium, almost 100% of the oil shale and geothermal 
potential, and^ a large part of the hydrorlectric gen^^ 
erating capacity, 75% of the c6pper, 90% of , the moly- 
bdenum, ^60% of the phosphate,' and 85% of the potash * 
' > vital to the energy needs and food production throughout 

- . the U. S. 3 

A. Water is one of- the resources tapped in the mountains for commerical 
uses. , ^ w 

Water is impounded in the mountain terrain for' use in irrigation, in 
power generation, and for urban population use. This impounded water " 

; then becomes a natural prime recreation attraction^ further*- adding to j 
its commercial use. Population increa5?es the need for water, and water 

• development projects in turn encourage population growth. 

Reservoirs can alter ecosystems and affect wildlife habitats. Reser- 
" * voirs arc created by flooding mountain valleys > again destroying eco- 
tones, taking prime agricultural .land out* of production and taking 
winter ranges from wildlife,. To use' Colorado as an example, stream 
. / valley.^ represent only five percent of the total land in the state- 

and are frequently being converted to a watershed of one type or another. 
Yet 40% of all wildlife in the. Rocky Mountains lives in stream valleys, 
^ and they are gradually losing their habitat. 

Reservoirs disturb the nutifients in stream water by preventing tl\em f rom^ 
. ; flowing dowstream. Thi s reduces 'the jiroduc^^lty^^ 
\ ^ - gated land. Concentration of minerals may degrade t^he water quality of 
the reservoir itself. And all reservoirs eventually fill with sediment. 
Increased concentration of minerals and sedimentation both require In- 
creased water treatment, which increases the co^t\.of the warter. 



''Rocky Mountain Environmental Research, Qu est for a Future , (Colorado: Insti- 
tute for Arctic and Alpine Research, 1974). 
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The water, quality of the streams is also affected by water devel- 
opments projects. By dammiug the water and reducing stream fidw, * 
salinity increases downstre.:.m. When the watfer level is too low 
to adequately dilute the salt in the water that comes from the . 
natural erosion of shale and mineral springs, the soil irrigated by 
that water is less productive. Currently, the Environmental Defense 
Fund is suing the federal government because" the Colorado River has 
become one-sixth as salty as the ocean. 

B. T he log gi ng industry degrades water quality by increasing soil ero- 
sion from road building and skidding operations, and by clear-cutting. 
This erosion leads to increased sedimentation which damages fresh 
water fish end increases the cost, of water treatment. 

Studies have ^iudicated that suspended sediment concen- 

tiations in' a stream immediately downstream irom an 

improperly logged a? . ^'ve 7,000 times the natural 

sediment content.^ , ' 

The organic .<^.Sris eroding from a logging site leads tc Increased 
'nitrate release into the. waters and eventual eutropbicatJon.. 

Wlien iaggiiig has removed trees along streams, It exposes the stream 
to incredsed sunlight/ .Water temperature .can increase by as much as 
16° F., killing fish and fish eggs. . 

The abundance of roads createii for logging have a secondary effect on 
trte mount>:irs. The road network means easy access to the area and iri- 
' creased recreation follows. 

C. Grazing of livestock is not to be underestimated. Put in its histori- 
cal perspective, grazing has completely changed the^mountain ecosysteir. 
Grazing by the large animal herds of the 1800 *s brought about complete 
changes in vegetation ^>atterns in many areas. The impact from current 
grazing occurs when land is overgrazed, ^uch as too many livestock in 
an a^ea or grazing extended for too long of a time period in an area. 
Usii.e pasture land during the improper season is also harmful to the 
ec-sysi p.m. Herders must be very 'knowledgeable of ecosystems and knew 
when grazing wiil trample in new seeds or when it will pack the soil 
making it difficuiu for grass to grow. The most concern must be given 
to grazing or* tundra because it is the most' fragile of mountain eco- . 
systems and requires many yearff to replenish itself ^ 

D. Hunting also comes under the. category of a commercial industry, althou 
this involves a smaller amount of the wildlife hunted than does recrea- 
tional hunting. Commercial hunting is the hunting of ^egal catch for 
its pelts ; such as coyoto.s, trapping ^or the same reasons, commercial 
fishing, and some poaching. The proolems with commercial hunting are 
the same as with hunting for recreation. Regulations have been estab-^ 
lished to protect the wildlife. If hunting is done outside of those 



Geise, J, William, Jr., '^Mountain Development: Effects on Water and Air 
Resources,'* presented at Environmental *72 Conference Denver, Colorado, p. 3. 
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^regulations, it*^ can be disastrous to a species* 

Mine?.al and oil exploration can be one of the most instantly degrading 
forces to the mountain environment. 

If 'the land is not retlaimed, the impact to the land is on ^t^2 s^ , 
usually associated with- natural disasters. In the Appalachian Moun- 
tains, st^p mining often results in removing the entire top of a 
mountain. This strip mining exposes layers of reck; and soil which . 
contain heavy concentrations of iron sulfide. Rain water "runs red" 
from-tho&e exposed areas. "Dead streams" result, vegetation is 
•marke'dly retarded, and people and animals are sickened. 

Many times with coal, oil and gas exploration, bulldozing for roads 
and pipelines is done in excess of the need and without regard for 
^ater drainage. This resvltfs' in seridus erosion and sedimentation 
problems. Estimates of destruction in m'ining areas indicate that 
for every mile of road or yipeline, 2.4 to 5 acre? of vegetation 
are destroyed. 

Mining frequently results in saline water supplies. One reason is 
that the mine tailings are highly acidic and increase the salinity 
bf the water. The second reason is^ that large amounts of good quality 
water ^are necessary for lining, especially with oil shale"! ^ This re- 
duces ^the water level below that needed to sufficiently dilute the 
salt content of the^streams. Again, land irrigated by this water is 
less productive. 

Oil atiale development is still uncertain. Therf* was no mention of" 
oil shale' in President's Carter's energy proposals. H^^^^i^^^ accor- 
ding to Dudley Faver, Rocky Mountain Regional Administrator 'or the 
Federal Erergy Administration, the industry would be entitled to market 
any oil produced at world prices. For this reason, oil shale develop- 
" ment'will he discussed as stiJl a po^ibility. ' 

Oil shale is a heavy polluting industry. The process of deriving oil 
' from shale is to "cook" the rock to 900° F. This process releases' 

abundant dust and chemical pollutants into the air. The "^pent shale," 
, the mine iiailings of the oil shale industry, is a black talcum-like 

powder that .Lb very dusty, very unsightly* and destined to fill moun- , 

tain valleys near oil shale plants. 

'Oil shale is a very energy-inefficient source of energy. It takes 
more enerr * to produce oil from shale than the energy che oil can 
produce! If oil shale is developed, coal will have to be developed, 
too, to supply the* necessary electrical power. And mining of oil 
shale will take great ar ants of water. The current situation in 
Colorado is one where oil companies have purchased the water ^i^^' s 
to assure the p ossibility of future develo^^ment . They are^ leasing 
th^ water to farmers in the interim. If and when the oil companies 
need the water, they will take it back from the farmers. 

Trie real effect of oil shale development may be the accelerating 
effect of everything else so far discussed. The Department of the 
Interior estimates oil shale development would bi?lng 120,000 to 
200,000 new people to Colorado. In addition, there is probable 
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reason to- predict other industry would raove from the East to the 
Wesf; to be near^ the energy sources. Maybe the question should not 
' be "how" oil shale is to developed, as most of the present debate 
conceAs itself, but ins€ead "if" oil shale should be developed. 

What Can Be 6one 

In, some instances, attempts are being made to control the impact of man on the 
mountain ecosystem. These are some of - the steps being tried: 

1. Educating the public, to the implications of mountain ^development . 

2. Monitoring population growth estimates by community and region. • 

3. Developing land use legislation, to establish guidelines for land, air and 
water quality. 

4. Requiring plann:lng to precede development. 

5. Requiring review of deve... pment plans by appropr e technical committees. 

6. Establishing a mineral severance tax to reclaim the environment. 

7. Monitoring activity to assure regulations are being met. 

8. Assessing the impact of land activity to evaluate and adjust as necessary. 

Land use regulation is still a ' developing" concept in our society - no pun 
intended. How to direct land use control and the results of the effort are yet 
t04b€ judged. One thing should be obvious, however: to do nothing is not the 
answer 
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POPULATION EDUCATION: CASE STUDIES ON 'THE 
lUPLEMENTATrON PROCESS IN SECONDARY SCHOOLS 



Thelma Marie Wurzslbacher 
School of 'Natural Resources 
University of Michigan 
Ann Arbor, Michigan. 



This concerns the implementation of population education in selected aecon- 
^ dary schools. It is an explor?,tion of the circunistances and eyents that 
occur when individual teachers recognize the need for population education 
and attempt to place population topics within traditional curriculum and 
schedules. ' 

, , — 

METHODS USED 

Case Study Approach . . ' . ' ' 
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Tlie case study approach was used to document implementation in subject areas 
as diverse as junior and* senior high social' studies, grammar and composition 
and in public and private, subur^aii and inner city, vocational and college 
preparatory Schools. The process of ^implementation was studied with che 
teacher seinring as co- investigator. Each teacher recorded various approaches 
used to introduce population related materials into the classroom. They also 
recorded how they coped with problems and asse>.s which t^ey encounter *-d. This 
account is intended as a guide to the larger fiel^d of possible environments. 
With this resource one can sort out and project the most viable. recommendations • 
for the implementation of population education. ' 

Participants . % 

Case participants were ^elected frdm groups of teachers who had taken a course 
on popu3,ation education in the spring and summer of 1975. The course offered 
(1) basic population dynamics including the hifetory of population growth, the 
nature of populations, factors influencing population (birth rate, death-rate, 
migration, distribution, and density) , and issues related to population such as 
food, energy, and values; (2) the content, organization, and implementation of 
population education^ and (3) teaching strategies and materials related to popu- 
lation-issues. Those enrolled in. the course were primarily teachers in the K~ 
adult levels from thirteen different cities within a seventy-mile radius from the 
University of Michigan campuses in Dearborn and Detroit^. 

The final group of five were those able and yilling to implement population edu- 
/:ation in the fall term. They ■'represented differenf disciplines and extremely 
dlverse^ersonal backgrounds and school enviroixments. Mr. Parklngton (code names 
are usedT throughout this text) taught social studies m a junior high school 
'located^4n a suburban community. The junior high was part ^f the elementary 
buildijfg and the atmosphere and the curriculum were not as distinctively *^junior " 
high" as they might have been. However, the .otal school atmosphere was quite 
different from the senior high schools. There were two senior high English 
teachers. Mrs. Williams taught in an inner city school; Mr. Smythe in a wealthy 
suburb. The settings, the course materials, the personalities and teaching styles 
of the two contrasted sharply with each other and with the other three participants- 
The fourth teacher, Mrs. Newman, taught sociology and social studies in a city-^ylde 
vocational school located in the center of the city.. Again the type of schoplf 
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location, studenfAody, ;%ia subject matter were quite .distinct from any of the 
.other tek^Kj&r^^^^. fiflE Mr. Christabal, taught Spanish in a private 

Catholic^^^^^T^ similarities between his situation and any of 

the dt^rs.v > .^t;^-^' 



.Data- Sources 
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Fput data\sources were used to document the implementation process: a pre- 
course survey , written and telephone. logs, school site visits, and a final in- 
terview^ The emphasis was on getting as complete *and coherent a narrative of 
Itnplementation^as possible. These data sources, their purpose and kind of in- 
formation gained from each are summarized in Table 1. 

TABLE 1 

DATA SOURCES, PURPOSE, AND INFORMATION GAINED 



Data Source 
and Purpose 

fre-course survey 

to provide background 
information 



Logs, written and 
telephone 

to get a detailed 
account of imple- 
mentation 



School site visit 
« 

to supplement 
and give "a con- 
textual basis 
for the imple- 
mentation 
account 



. Kinds of Information* Gained ^'^ 

personal data 
description of the school 
current activities in population education 
identification of individuals who influence 
change 

barriers to teaching' population education 

general teaching schedule- 
kinds of course (s) used for implementation 
methods used in teaching 
student response ;/ 

* 

other audiences contacted 
communication processes ^» 

helps to implementation 
hindrances to implementation < 

availability of resources 
use or non-use of resources 
kinds of materials exchanged 

relationships with administration 
details on curriculum change process 
. interaction with department head and co-teachers 

spirit and nature of the school environment 

community setting - 

operating procedures of ^the school 

curriculum offerings ' 

kind and qjality of lib'rary references on 

population 
classroom teaching stvles 

responses of principal and teacher toward curri- 
culum change and population issues 



^^0 



Final interview 
^.Jto stunmarize 



helpful favors for implementation 
hindrances flbr implementation 
statement Vf future. plans 



FACTORS INFLUEWCIMG IMPLEMENTATION 



Situational Contrasts * ^ . . 

The case study was used as a means to describe and assess the influence of 
varl'ouc factors on the implementation process. First, tlje .^teachers had to 
cope with various background elements .they. met in their efforts to introduce 
population education. For purposes of this study these factual dissimilarities'^ 
will be called "situational contrasts." . Situational contrasts include back- 
grojLind factors, such as the experience, education, p^A personal competei\ce of thf» 
teacher. They also include the subject areas, grade level, and courses used for 
lmpJ.ementatlon. Finally, situational contrasts refer to the kinds of schools, 
socio-economic Ifevels, and diversity of student bodies and parents. 

The more general background elements for each' of the f e cases is set forth 
. in Table 2. 

>■ * 

TABLE 2 

SITUATIONAL CONTRASTS: OVERVIEW ^. . 



School Name. 
Kind 

Finances 
Location 


Clinton 
iT'UDxxc jr. 
f -'eh 

District 

Suburb 


Incity 

High 
10-12 
District 

Innercity 


Vera Cruz 
Private Sr. 

High 

9-12 
Tuition, 
donations 
Suburban 


Vocational 
Pub. Voc. 

/High 

10-12 . 
Title I 
fun'ls 

Central city 


Greenvale 
Public Sr. 

High 

10-12 
District^ 

Wealthy 
suburb 


Teacher 

Education 
Experience 


Mr. Parking- . 
ton * ^ , 

Ph.D. candi- 
date 

8 years 


Mrs* Wms. 
M.A. 

6 years 


Mr. Chris- 

tabal 
M.A. 

4 years 


Miss Newman 

B.S. 

3 years 


Mr. Smythe 

B.S. 

3 years 


Teaching area 
Expected 

Actual 


Soc. Studies 
Soc. Studies 


English^ 
English 


Spanish 

Spanish & . 
business 


Soc.Stucies 
(Urban Stud.) 
Soc. Studies 


Soc. Studies 
English 


Course(s) for 
implementa- 
tion 


American and 
World History 


Grammar 


Adult busi- 
ness 


Sociology 


Composition 


Student' level 


9th graders 


10-12th ^ 
graders 


adults 


ll-12th 
graders 


12th gra- 
ders 


Most significan 
influence on iir 


It ^ 

iplementation: 








help 


experience 
teachings 
expected 
course 


experience 
teaching 

expected 

course 


experience 






hindrance 






ne^ course 


inexperience 
n iw course 


inexperience 
new course 



ERIC 



SI 



The kind of school,- the experience and education, of t^e teacher, the courses, 
and grade level taught are included. The background corf^onent whi^h "Seemed 
to influence implementation to the greatest extent is included at the bottom 
of the table* These will be discussed ±a greater detail later. . 

Dimensions; Administrative, Departmental and Inusrdep'artmeittal Resources 

Second, the teachers were faced ;^:th an assortment; of influences which affected 
their efforts to implement poi^ulation education. These^ were avths pf special. 
concern to the teachers befpire and during the time of implementation. The final 
collection of actual and potential inf luences^were gleaned through pre-couitse 
surveys administered to all potential case study participants. The major in- 
fluences which these and other teachers would encounter in their efforts to use 
population topics in classroom teaching were categorized as "resource, adminis- 
trative, departmental and interdepartmental." The administrative dimension 
refefii to any influence that comes from one ,with a higher level of authority 
than the classroom teacher. This diinension is further divided into those in- 
fluences which are general in- nature and those which deal with formal process 
of curriculum change. The general category included characteristics and be- 
havior of the principal and department heads. It also irefirs to issues such as 
fear of controversy, cost of. mat,. rials, and personal objections to the content 
or method of population education. The category, fonftal process of curriculum 
change, relates to all the mechanisms by which course content ir. modified or new 
materials introduced into the school system. This includes the work of curri- 
culum committees, processing of formal requests, and the time in which change is 
made*. 



RESULTS 

Kinds of Implementation 

The two primary categories of implementation which occurred across the cases 
were the classroom kind and the communications kind. Tables 3 and 4 on the 
following pag^s present some of the ways population materials were used. 

The specific classroom activities related to population topics are summarized 
in Table 3. Each teacher, school, and subject area is listed. The various 
forms of classroom learning and the kinds of audio-visuals used are indicated 
for each of ?he participants. For example, in Table 3 Parkingtcn at Clinton 
used lecture, Veports, graphing and other methods of teaching. He also used 
posters and fiKs. Newman used lecture, discussion and graphing but no audio- 
Visuals. As rep^sented in Table 4, implementation by communications is pre- 
seuccd for each ok the teachers. This second table shows that Chris tabal dealt 
with students outsi^ his school and with family and friends. Tha tfable indi- 
cates that Smyths injieracteu with his principal but not with the department 
headv or librarian* Finally both tables give an overall rank in j^mplementation ' 
to each of the teachers.. This rank is based on the measure the individual 
teacher implemented compared with the other participants. t 

One can see implementation varied in kind and quality across the cases. Some 
of the teachers emphasized classroom implementation; others chose to implement 
among their peers. There were numerous influences on that process and those 
infl**o.nces will be discussed next. * 
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TABLE 3 

SUMMARY OF OCCUmiENCE OF IMPLEMENTATION: . CLASSROOM AND AUDIO VISUAL 



teacher 
School 



Parkington 
Clinton JH 



Stijbject 



American & 
World History 



Williams 
Incity SH 



Christabal 
Vera Cruz 



Newman 
Vocational 



Smythe 

Greenvale SH 



English 
Grammar 



Adult 
Business ' 
Education 



Sociology 



.English 
Composition 



Classroom Learning 

lecture x 

discussion x 

"^worksheets x 

deb ate/ interviews x 
valMes clarification 

reports ^ x 

use of newspap'fer x 

articles 

group projects x 

cemetery field trip x 

viewing films x 

graphing 'x 
writing stories 

- exams x 



X 
X 
X 
X 

X 



X 
X 



X 
X 



X 
X 



X 



X 



Audio Visual Use 
films 

transparencies 

charts 

posters 



X 
X 
X 
X 



X 
X 



Classroom Implementation 1 
Rank (highest) 



X 
X 



. - , TABLE 4 

SUMMARY OF OCCURRENCE OF IMPLEMENTATION: COMMUNICATIONS 



Teacher 
School 



Parkington 
Clinton JH 



Williams 
Incity SH 



Christabal 
Vera Cruz 



Subje^-t 



American & 
World History 



ON 

o 



Communications 
students 

inside the school 
outside the school 
co-teachers 
w'thln the aei>^*^!M»nt 
outside the department 

teachers outside the 

school 
department head 
principal 

union representative 

librarian ^ 

friends 

family 

other 



X 
X 



X 
X 
X 
X 



English 
Grammar 



Rank for Implementation 
by Communication 



K 
X 



Adult ^ 

Business 

Education 



X 
X 



X 
X 
X 



X 
X 



Newman 
Vocational 



Sociology 



X 
X 



X 
X 
X 
X 
X 
X 
X 
X 



1 

(highest) 



Smythe 

Greanvale SH 



English 
Compositipri 



X 
X 
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Influence of the Situational Contrasts and the Three Major Dimensions 

»* 

As described earlier the resource, administrative, and departmental dimensions 
represent clusters of factors which Influence the teacher's efforts to Imple- 
ment population education. These were areas of special concern to the teachers ^ 
before and during the time of Implementation • The dimensions are ways of cate- 
gorizing, the major influences these and other teachers *wo.uld encounter in their 
efforts to use population topics in classroom teaching. 

Table 5 on the following page summarizes the most Important situational con- 
trasts and outlines the role and effect on implementation behavior of each 
dimension in the implement^ition process; 

The table Is^a coniparatlve summary of implementation and influencing factors. 
The relative^ Importance of the situational contrasts and the dimensions is pre- 
sented* Just as the teachers were i;ated on Implementation (Tables i and 4) the 
overall Influence of both ^the situational contrasts and the 'three dfmenslons were 
also given a rating. The ratine was positive *(+) if the situational cont>rast or 
dimension was helpful |(:o the tap:her*s efforts to Implement and negative (r)^if 
^the Influence was a'hindrance. Finally;* a comparative rarfk on ' implementation is 
offered* (See bottom sectj/ou of Table 5.) . ' ^ 

This section will discuss in more detail' the factors which Influence implemen- 
tation behavior and the relative .importance of each of the lnfluences<. The four 
areas (1)* situational contrasts, (2) resources, (3) administrative, and (4) de- 
partmental and interdepartmental are discussed separately. While all th^se are 
operational in the case of tKe five teachers, some are more Important than others. 

Situational Contrasts 

The teachers all had the same background course and a prepared unit with class- 
-room activities, and it was expected that each would be able to Implement in his 
own sltniatlon. EacK of the teachers also had a special Interest in population 
education and was motivated to teach it. Nevertheless; as shown in Table 2, 
the teachers had to vary their implementation to correspond to many differences 
in settings, subject matter, aid, student body characteristics. The implementa- 
tion outcome was different in each case and not as extensive as anticipated. 

Newman did no classroom implement action; Smythe did practically none. Chris tabal 
did very little. Onjy V/illiams performed creatively at the classroom level, and 
Parkington implemented a great deal. When the five teacheVs are given a class- 
room .SQore, Parkington at Clinton Junior High would be the highest followed by 
Williams, Christabal, and Newman. Smythe would be the lowest. 



Those who implemented in the classroom were actually the most experienced teachers 
who were teaching the course they anticipated teaching (Parkington at Clinton and 
Williams at Incity) . They were able to use their prepared materials. It was 
surprising that Williams at Incity, who had no materials in h^r subject area other 
than those she des-igned and later supplemented!, implemented a great deal. Newman, 
on the other hand, had plenty of materials but did not implement at all in the 
classroom. 



In general it could be concluded that length of experience and teaching the ex- 
pected course when' the term actually began were the most Important aspects of the 
background which influenced implementation. The more cx|%erienced teacher with the 
course he expected to teach was able .to implement to the Highest dcgrea. The role 

i 
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TABLE 5 

COMPABATIVE SUMMARY OF INFLUENCES ON IMPLEMENTATION: MOST SIGNIFICANT HELP* (+) OR HINDRANCE (-) 



Teacher 
School 




Parkington 
Clinton JH 


Williams 
Incity SH 


Chris*- ibal 
Vera, Cru^ 


Newman 
Vocational 


Sraxthe 
Greenvale SH 


Situation Contrasts 
expe^-'^.enced 
teaa.-.ng expected 
course 




+ yes 
+ yes 


+ yes , 
+ yes 


+ yes 
^ - no 


- no 

- no 


- no 

- no 


Dimensions 














Resource 














^ having material in 
subject area 




+ de-. litely 


- none 


+ adequate 


4- abundant 


- none 


ability to adapt (. 
available respurces 




+ definitely 


+ ycs, created 
her own 


- did :iot 

adapt ^ 


- no 


unable to 
aaap 1 


Administrative 




+ school auto- 
nomy 

in building 


+ distance from 

authorities 
4- heine isolated 


+ school de- 
centrnlization 

+ no administra- 
tive pressure 


+ knov/ing 

power lo':us 
+ operating at 

department 

level 


- school 
pol/.tics 

-under commt\ 
nlty 1 
pressures 1 


Departt&ental & 
Interdepartment^il - 
status among peers 
places to meet 




+ yea 
+ yes 


+ isolated 


+ yea 
+ yes 


4 yes 
•h yes 

1 r^. ' 


+ unknown 
- unused 


-Tf 

Comparative Rank on 
Implementation: ^ 














Classrciora ^ 




1 (best 
implemenr.er'' 


2 


3 

4 


4 

5 


4 


Conununicctions 




2 


4 


3 


1 (best . 
• implemeTitor) 


5 
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of the teacher relative to the mixture* of background elements made the differ- 
ence. The kind of ' school/ student body, or subject' area mad(2 little difference 
in • the actoil implementation. 

Resources 

In general it appears fhat availabilit,y of resources did make a difference in 
the implementation r recess. The teacher who had ready-to-use materials imple- 
mented. Those teachers who had no prepared materials for the subj^^t area they 
ware teaching found it difficult if not impossible to include population-related 
ideas in their regular teaching. This was true even 'though all the teachers had 
some'basic learning activities, from the summer course.' It required a particular 
kind of skill and level of experience for the teacher to extensively adapt the 
new materials into a course during the time the course was in session. None of 
the case participants were able to accomplish this in any measure. ' 

Administrative 

It could be concluded that the administrative dimension is. usually perceived 
as a potential obstacle for the implementation of population education. However, 
in four of t^e five cases, the teachers 'fuuctionec' quite independently and at the 
same time were very knowledgeable about their situation. They were able to meet 
fhe constraints imposed by the principal and department head, or by the require- 
iD'=^nts for curriculum change. It is not at *all clear what the results might be 
for longer term implementation or implemantation done on a bvoader scale^. But 
in this study the effect of the administrative dimension on classroom implemen- 
tation was no:: significant. 

Departmental and Interdeparti.iental 

Departmental and interdepartmental factors had relatively little .influence on 
Implementation. i:xcept for the fact that the teachers exchanged informally on 
population education, it would sriem that many potential opportunities for imple- 
mentation were wasted. Onlv in the case of Chris tabal at Vera CruE was the de- 
partmental meeting a means of sharing in the formal sense. 

Three of the teachets (Parkington, Newman, Christabal) enjoyed considerable 
status among their peers and frequented me^eting areas (Table 5) . For the most 
part, ail the teachers were positively supported by their departments. Mate- 
rials were shared with various individuals in the school and beyond' it. Only 
the two English teachers, had less exchange, possibly because o. their subject 
natters. 

^ ' *■ 

Even with the exchanges that took place, the participants di ^ not ask anything 
of their co-teachers. Although the teachers were positively supported, no one 
reported that colleagues did anything more than communicate on the issue. It 
seems that since the five teachers in the study were just beginning with popu- 
lation education, they undoubtedly needed more self-assurance and teaching 
materials before they could share extensively. 

Influences on Implementation: Conclusi on ^ 

The length of teaching experience and teaching the expected course were the 
most significant influenrces among the m^iny situational contrasts present in 
each case. Of the three dimensions, having teaching materials ready co use 
for a given subject area was critical to impl.-mentntion. NclthV^r the adminis- 
trative nor departmental dimensions were as important to the teachers as 
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experience, teaching t\ui proposed course, or having resource materials. 
Nevertheless,* the teacher in the last analysjLs could exercise control over 
his individual situation, and' the relative importance of any dimension de- 
pended on the response of the teacher* The measure in which the teacher im- 
plemented rested to a laige degree on hi^ capacity to dea3 with the various 
influencing fac "rs. 

CONCLUSIONS 

What conclusions can be dravm fronr'^the analysis of the implementation process 
and the influencing factors? What recoiiiraendations are warranted for the im- 
plementation of population education in other situations and at broader levels?- 

First, the conclusions center on tv^o main issues: (1) ,the role of the individual 
teacher in implementing population education, and (2) the importance of "ease of 
fit" as a basis for the quality and level of implementation that occurred. "Ease ^ 
of fit" means that the easier the materials went into existing schedules and 
curriculum patterns, the better they supplemented the teacher's need, the more 
implementation took place. The recommendations suggested here focus on the in- 
fusion approach as the most important strategy for implementing populatioil edu- 
cation. 

An approach to implementation based on the role pf the teacher and' ease of fit 
is one way to meet the three constraints of time, teacher background, and ex- 
isting curriculum structures. Considering /the experience of these cases such 
a strategy would alxow effective implementation to occur with greatest likeli- 
hood. 

ROLE OiT THE INDIVIDUAL TEACHER 
Importance of the Teacher 

The amount and quality of implementation depended on each teacher." Implementa- 
tion was enhanced by a supportivt. school environment. 'However, no matter what 
the environment, the individual teacher was a vital factor in the implementation 
proces,s. Population topics ar , certainly not required in the secondary curri- 
culum. In fact, population education is probably not understood in educational 
circles. And so at this time it is the individual teacher's perception of the 
importance and need for 'population education which determines whether of not it 
will be implemented. Gustavus and Huether (1975, p. 205) support this by showing 
that seventy-one percent of the teachers they surveyed began using population 
education because of a concern about i^opulatior. Only four percent began because 
they were asked by officials. It is the teacher's willingness and interest Witich 
placed .population education in classrooms. ^ Fundamentally the .same was true for 
the participants in this study, 'it was the teacher who adapted to schedule 
changes, taught population education in the classroom, or chose alternative forms 
of implementation. 

Curriculum Change and the Teacher 

From thbse five cases one can conclude that curriculum change i.s essentjially 
the responsibility of tl;ie individual teacher. The foi al process of curriculum 
change was relatively unimporti-'nt in the five schools x^tudi^d. The teacher's ^ 
role in curriculum change was founded on a high dcg*.-ee of discretionary control 
on the part of the teacher (Pincus, 197A). The whole process might be different 
in places where curriculum is highly centrali/.ed , for example, in foreign coun- 
tries. 
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In the cases studied here, the teachers believed population evlucation was 
relevant, and that teachers could have a hand in the planning. They were 
allowed to initiate new materials or courses in their own classroom^ and 
could infuse population education issues. More importantly, they were very 
independent in their own classrooms and could teach population topics. The - ^ 
teachers planned their units and some executed it. Thio freedom .created more 
effective implementation. There were no administrative demands to hinder the 
process. 

It c*ualso be saia that on administrative issues the teachers functioned at 
a considerable distance from authority. The teachers seemed to have a prac- 
tical sense of where th'^a power for change rested in their schools. They" 
recognized that the locus of powe- was at the teacher level, at the department 
level, or at the principal, level. Generally the teachers implemented efficiently 
with whatever structure was present. Most of the teachers had good personal 
strategies for r.he level of implementation intended during the study. 

« 

Communication and the Teacher ^* 

The rolo of the teacher willing to implement population education was affected 
in some measure by status^ in the department. Implementation does not stop at 
the classroom door and che teachers who were closest to their colleagues ex- 
perienced support for implementing population education. Although peej Inter- 
action was iiot a strong influence, the teacher's ability to relate wi£^ others 
helped with implementation at the communication iev^l. This study showed that 
teachers did not require formal mechanisms for communication of ^population 
materials. Contacts tended to be casual and In some instances widei>pread. 

la brief, the importance of the teacher^s influence on the implementation of 
population education is witnessed by (1) the teacher's ability to adapt and 
cope with the background elements of the teaching environment; (2) the teacher's 
ability to implement at the classroom level apart from any administrative barriers; 
and (3) the teacher *s ability to implement by communications with others. 

Ease of Fit 

The most pervasive factor that seemed to influence the efforts of teachers in 
-ijiplementing population education was "ease of fit." Ease of rit means that 
the more readily materials, activities, and opportunities for popi^lation educa-- 
tlon could be reconciled with existing time and schedule con .raints, with 
teacher background and needs, and with established curriculum patterns, the 
greater the amount and kind of implementation that was possible. Why this con- 
clusion is^ justified will be presented from the pei^spective of the constraint 
I7hich the teachers designated as "time." It will also be pre^sented in light 
of the teacher* s background and in terms of the established structures . 

The Time Constraint 

About fifty percent of the population education teachers $a.npled by ,Custavus 
and Huether (1975) list time as their most important problem. Availability of 
materials ranked next. In the present study this problem was expressed most 
often in Terms of having enough time to prepare materials. 
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Although "time" was labeled by the teachgrs as an obstacle* to fitting in 
population education, it is quite likoly that this response is also a legi- 
timate answer for other realities. For' example, time may well be an excuse 
for lack of skill or inventiveness iii introducing new content. It may be 
used as an explanation for inadequate knowledge or motivation. "Time" may 
also be an acceptable explanation for the real problems of expanding current 
textbook topics and creating new materials. It is very likely that the 
teacher's have no formal training and no in-service help cn how to adapt curri- 
culum to meet changing needs. Many teachers might be stunted in their ability 
to include more relevant teaching materials and learning experiences in their 
everyday teaching. The ease with wliich population education is introduced does 
depend onetime and schedule constraints, but "time" should not b^ completely 
isolated from other unexpressed problems. 

Furthermore, if materials are going to be implemented they must be inserted 
easily into a class and consequently be the I'ind of teaching exercise that ^ 
fi.s the instructional period. ImmediHte classroom preparation for the teacher 
must 'Iso be kept at a minimum. The high school teacher usually has o ininimum 
of two course preparations, usually three, and teaclies five periods five days 
a week. There is little time to develop new materials on new subject matter. 
The more easily things can be fitted. i:.:o this constraint, the more likely , they 
can be used. 

In addition, the teacher is probably the only person in the school with any 
formal education on the issue and so there is little in-service help from 
colleagues. Although case participants expressed a need for professional . 
exchange, time for communication was also minimal. Formal structures for 
communication were not visible and the informal, casual approach was used.. 
Materials for this kind of* exchange must be of such a fo n that they can be 
quickly and conveniently communicated. 

The Constraint of Teacher Preparation 

Since most . teachers have acquired their population education training on the 
job and during summer school, self-contained materia^l with built-in teacher 
information would in some measure help to offset weakness in background know- 
ledge. In fact, i,t was difficult for the teachers to design a uitit aftof just 
one course. Gustavus and Huether (19 75, p. 207) report this same conclusion 
from their survey. A training institute did not provide enough in ,the way of 
designing complete courses. This ^a^ evidenced in the five cases discussed here. 
Aft\r learning about population dynamics ^ doinp. population activi ties, and plan- 
ning a unit to fit a special course, three of the teacher _ experienced changes 
so that thpy wpre not able to adapt their materials or make substitutions . The 
teachers were not ^experienced in designing their own, materials . They needed 
ready-to-use materials' that matched their curriculum o** materials that wete 
flexible enough to /it in a range o£ courses. This need is especially apparent 
for beginning i-'^^^l.^rs. Having individual learning activities would make the 
teacher more comforrat>xo with placing population topics into the classroom. 

The Constra in t o£ Existinr, Structures 

Materials that fit easily into prepared^ traditional curricula maximize existing 
situations. Sequential "programs in other disciplines already exist and the in- 
fusion approach makes new materials an integral part of existing course 'sequences 
Inserting population materials into existing courses provides the necessary flexi 
bility for meeting changing programs, e.iroilments and subject area. Almost all 
the teachers experienced unanticipated change of teacher assignment which upset 
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plans made in che summer for population education. The premise that imple- 
'mentation of population education should be based on "ease of fit" is again 
applicable. 

This is supported by Thorne (1975) who dascribed the ten-year effort to get 
population education formalized in Baltimore schools. He said: 

Another major lesson learned about these experimental units related 
to the willingness of teacliers to use them before they were formally 
J required as an official part of the curriculum. Only those units 
that could be u^ed easily in already existing curricula or courses 
were requested. -New teaching materials will get general use only 
if they satisfy a need felt by teachers for materials usable ±xv 
courses aud subj^^.cts which they are already required to teach, 
(p. 262.) 

r/ This is also the kind of approac>^ that is executed without recoui^ to higher 
\ levels of authority. Short-term materials can be easily changed. Complete 
changes in structure are not required. Expecting population education to be 
a part of widespread^ curriculum change is just not utilitarian. Limiting 
population education to smaller units of implementation is more realistic 
and feasible. 

The Smalf br f r for Implementation 

These sm .ii *.t' . '>',>ts, the individual classroom or a single department in whi h 
the indJvitlua.. tesfcher Implemented, have been ..le focus of this study. The 
five te chers were able to deal with population in a situation limited to the 
classroom or department. Since population education is by no means required 
in secondary schools, has no priority with educational leaders, and has noc 
mad^any signif ica-^.t impact on the educational system at large, the indiviaaal 
teacher becomes the primary unit for its acceptance. Teachers have considerable 
opportunity and responsibility to implement directly with students at the class- 
room level. They can and have decided to include the topic. 

Although infusion of materials, new units and complete courses have^been des-- 
cribed as approaches toward implementation (Lane and Wileman, ^974; Ma&siaias, 
1972; Population Reference Bureau, 1970) it seems that most of the leadership * 
involved with population education is reluctant to endorse a particu^'ar approach. 
Only Viederman and Wayiand hav;:; consistently defined population education in 
terms of planned, intep.rated, and sequential ptograms (Viederman, 1973; Viewer- 
man and Wayiand, 1973). Given all the situational factors and dimensions, that 
influence the^implcmentatlon process, the i-lanned large scale program may not 
be a satisfactory approach to implementation at this time. It is simply un- 
realistic to plan for the inclusion of population education in terms of sub- 
stantial curriculum revision. Ar ' yet, since relatiN/ely few Innovations persist 
if they do not become penerally accepted, it is important than an effort be made 
to introduce Ropulatio. education in as many settings as p6ssible (Wayiand, 1972, 
p. 16). 

When all is said and done what is needed is a strategy which (1) supports and 
enhances the position of the taacher in the classroom setting, and (2) recog-- 
nizes ease of fit as a necessary component for implementation. The infupion 
^.strategy meets those two requirements. . . ^ 
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The Infusion Strategy 

The infusion strategy means planning to put population topics and learning 
experience into standard classroom curriculum in tangible, immediate steps. 
The key feature of this approach is that the emphasis should be on popula- 
tion rather than on ot^ier subjects. Population topics should be clearly 
visible • 

This approach does not use the detailed unit or population course as its 
basis. Rather, infusing population topics nieans they are introduced possibly 
on* a daily or weekly basis over a longer period of time. They are intended 
to complement and make the existing curriculum more relevant. Nevertheless, 
this approach is more than accidental awareness. It is an intentional effort 
to place population education into curricula on an on-going basis. * 

The infusion approach has been vaguely' discussed by population educators. For 
the most part it has been ignored. The underlying hope seems to be that popu- 
lation education will be created by population program.s of wide significance- 
full scale curriculum change, mini-courses and in-depth teacher training programs < 
The primary recommendations developed from this study do not agree with that 
stance. Population educators are not yet important contributors to educational 
systems. The field is developing but curriculum changes related to population 
have not been significant. At this time in^the history and development of. popu- 
lation education, the greatest emphasis should be on the infusion approach! 

Advant.^^es of the Infusion Strategy 

The Infusion approach has a number of advantages. Above all it allows for^the 
uncertainty of not being able to offer a whole unit or population course and 
gives surety that something vill be taught. The approach takes advantage of 
exic-rlng curriculum requirements without creating a new structure. It is con- 
ceptually less difficult to design and plan for pPacing selected t6pics into 
classroom teaching. It would be more difficult to do a full curriculum sequence 
on population themes. Besides pern.itting population education to become an in- 
tegral part of standard curricula, this approach employs existing resources and 
. structures for population-related learning experier -^es . 

Secon! the infusion strategy offsets insufficient teacher background <i id training 
in population. With short-term, one-concept lessons the teacher can include basic 
population information without being an expert in the entire field. This approach 
supports the tea-her because cl-ssroom preparation can also be kept at a minimum. 
Implementing o. 'at ion toi^ics on an on-going basis emphasizes the teacher's 
authority over classroom topics aird keeps the responsibility for teaching popu- 
lation at the lowest level. 

In addition, learning materials in the form of easy-to-use, single concept acti- 
vities are ideal for sharing with other teachers in brief periods of time. ^ This 
is very important since interdepartmental communication is known to be minimal 
in the schools. Colleagues would be more receptive to the approach described 
here ^ j 

Finally, population education that is taught 'by tlie infusion approach does not 
•equire a totally supportive .scb' environment. Since teaching is done mostly 
within the classroom unit, dcpartu.cntal , administrative, and community factors 
need not to be involved. Population lessons can be done at the classroom level 
without appeal to higher authorities. There is mora flexibility to meet schedule 
and subject area changes. 
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The infusion strategy does not exclude the possibility of fuller treatments, 
detailed units, and curriculum sequences. Rather it provides an avenue for 
placing population education into classrooms at a time when the curriculum 
is already crowded, when population education is not an edu'^ational priority, 
and when systems are so complex that even small changes take a long time to 
execute. 

RECOMMENDATIONS 

Rationale for Recommendatio' \s 

Findings from, this study on the implementation process cannot be generalized^ 
in any quantira^ive sense. Qualitatively, these cases have given a kind of 
imagery on the mi>cro-levol which is significant for defining and dealing with 
the implement a t^^)n process on broader levels. 

The finding^ ^f this study indicate the importance of .tb^ role of the in<Jividual 
teacher and the significance of the "ease to fit'' factor for implemenjt^tion. In - 
light of this fact, the infusion strategy of .implementation is recommended as 
the method most conducive to widespread use of population topics in curriculum 
in secondary schools in* the United States, Although the particular mix of forces 
and their relative strength will probably differ from situation to situation, 
"the infusion strategy allows for variation. 

Thus, the recommendations lis.ted here are a practical clarification of this 
approach, the recommendations are not intended to be all-inclusive. They are 
potent"* "1 solutions to some of the problems of implementation. They are *meant 
to be practical and iramedie.tely functional. They are short term in the sense ' 
that as the field rf population education expands and becomes more defined, 
other alternatives will undoubtedly be m'ore suitable for the emergent needs.. 
For now, the following recommendations are considered imperative. 

Teacher Training ^ 

Leadership in the field of population education should^ endorse 
teacher training efforts which focus on the infusion strategy 
at the classroom level. 

Courses for teachers on the pre-service and in-service levels should define and 
then focus on minimal understanding of population dynamics. This basic plan 
should be supplemented by the design of matei^ials *:hat match textbooks and 
teaching methods in common use by teachers represented in the course, i^eader- 
ship shoul'l include follow-up studies on the implementation process as a means , 
of vitaliiiing the teachers and also as a way oJ" contributing to the success of 
pop.ulation education on an on-going basis. ^ 

One viable way to accomplish this would be ur>e a self-instrugtional course, 
possibly one done by correspondence. This course would be a^ilable to jecg^- 
dary teachers, environmentalists and other concerned citizens. Correspondet/ts 
, would complete the course and then, as one of the ciourse requirements, be asked 
to enroll a colleague or friend, 

A central coordinator or distributor in an area or part of a state would main- 
tain contacts with those enrolled, A universitv, population center, or publishing 
agent could conceivably keep the course spr:iading. One option would be to have 
the CQurse approved for university credit oi a state-wide basis, Wliatevcr the 

^ 69 

ERIC . 'Vg 



mechanisms which might develop, the emphasis should always be on the teacher- 
to-teacher contact. ^ 

s 

The course would contain basic social demography in the form of readings and 
learning experiences. The learning activitiq^s* youlcrte open-ended enough so 
that; the local situation could be frequently taken intro account. The course 
content would include classroom activities — mk%QXi^ls that the teacher would 
first experience and then inculcate into his own school prrgram. 

The content of the course a;:d the network established would provide the sub- 
stance on which evaluations could be made. With this framework (1) the course 
itself could be improved; (2) implementation could' be studied; (3) diffusion 
recorded; and (4) recommendations made for institutionalizing population educa- 
tion in schools. Overall, this recommendation provides the individual teacher 
witn more training and with some basic teaching resources. Such a course would 
pe a practical means of encouraging the infusion of population* materials into 
classrooms and schools and would offer a built-in method of dissemination. 

I - • 

Needed Materials • * 

Population educators should emphisize the development of leading 
activities that can be easily integrated, into existing coui^se con- 
tent or which can be used as independent lessons. 

If the infusion strategy is applied in secondary schools J the most immediate 
need will be for materials that can be used for the implementation of popu- 
lation education. From this study it was apparent that ready-to-use teaching 
materials with built-in knowledge for the teacher were quite important. Mate- 
rials need to be adjustable to a wide range of subject matter and teaching 
•methods. They should be self-contained or be able to be 4ised ^lone in a spe- 
cific course sequence. Lessons should have considerable local, emphasis but 
also a national and world perspective, 
^) 

Frelquent changes of schedules suggest that teachers should expand on existing 
topics in their established curriculum rather than attempt to inaugurate new 
courses. In fact, teachers should be encouraged to focus on individual popu- 
lation learning experiences rather than on full-fledged units or sequences. 

Exercises and learning activities should have low energy and time requirements 
for the teacher. Materials will need to be duplicated .easily and undoubtedly 
at low cost. 

One potential way of meeting the need of teachers for learning activities is 
to depend on the teachers to supply the materials. Instead of investing ener- 
gy and funds to dissemin^ite curriculum materials from administrative levels, 
^system could be established \o get creative ideas from in-service teachers, • 
Financial incentives could offered for lesson plans, worksheets and the like 
originating from grass roots teachers of population education. In this way 
variations in grade levels woulc^ be addressed also by those nearesJt the student. 

A local or regional group of teacherfe with whatever resource persons they see 
>as necessary could evaluate the inputs and be responsible Cor quality control,^ 
Dissemination of materials would be done by request and restricted to the local 
or regional level, 

.Again, teaching resources would be the ready-to-use kind with very little 
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modification needed at the time of implementation. Special emphapis could 
be placed on topics and methods for language arts classes. A surrv.eyi^f-^x- ^ 
isting resources in science fiction, the classics, and modern writings would ^ 
help teachers find ways to include population themes in their ordinary teaching. 

Personal Strategy for Implementation 



Teachers of population education should develop an individualized 
strategy for implementing population education in their lopal 
settings. 



Given motivation and some personal or formal training on teaching population^ 
topics, teachers need to organize a personal plan for introducing population 
topics into the curriculum. This strategy would include: (1)/ a description 
of the population education objectives appropriate to the individual and com- 
fortable to the individual teacher; (2) an assessment of the ];lelps and hin- 
drances to implementation in the local situation, and a consideration of 
resources, administrative, departmental and interdepartmental/ factors which 
might influence' population education;^ and (3) a delineation cff a plan of abtion. 

/ 

In any given instance the teacher's objectives should be appropriate and not 
peripheral to the established teaching assignment. A few examples may help to 
clarify this first point in the personal strategy. The teacfhei: may plan to 
emphasize the historical sequence of population events. Thj.s history may focus 
on population events in a particular community or in a nation. The teacher 
could link this population study to the traditional history/. course. Another 
teacher might plan to emphasize biological relationships sUch as carrying capa- 
city and population size. A family life teacher would mori than likely inte- 
grate the notion of the social consequences of personal detisions on' chiHbearing. 

jst appraise the helps and hindrances \je will meet^-in imple- 
iducation. He will need to weigh the relative importance of 



Second, a teachpr\must 

menting populadioi^ edi _ 

resource, a^lwdrnistrative, and departmental factors. A fe^ of the potential helps 
might be the availability of^films, .readings, student exejrcises, appropriate 
textbooks, arid support from colleagues. A few of the potential hindrances might 
h^ student or administrative resistance, insufficient teaching backgrou I, and 
a lack of materials for specific grade levels. Maximizing the helps and cir- 
cumventing the obstacles to implementation should be a i>^rt of the personal < 
strategy for population education. 

Finally, the plan of action should iticlude the target class or adult group, a 
list of topics, a time limit in which to implement, and ^ basic collection, of 
learning activities that correlate with existing curricula. The detail and 
scope of the plan would vary with each situation.^ However, in the plan of ac- 
tion the te^ch.er suould select a specific audience and; a special time for im- 
plementation. Ihis helps. establish a goal and helps o^tfset some of the random 
^ feeling inherent to the infusion strategy. A g^oup of teaching ideas integrated ' 
' with existing course content and assembled before the 'time of implementation^ 
gives the teacher security and a concrete means of dealing with the topic. 

I 

Guidance for Implementation 

Guidance for the Implementation of population education should be 
provided by interested teachers and by consulting teams. 

ft 

' P^opulation education curriculum is dependent on the individual teacher. Most 
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teachers will need implementation guidance at the classroom level* The pri- 
mary way to meet this need would be to focus on the volunteer teacher* This 
teacher, who hars special interest in -population education and is in touch with 
a ^specialist or resource person, should function directly with co-teachers at 
the individual school or classroom level* This would be invaluable to the im- 
plementation process. In this way population education could be initiated and 
maintained in many settings* 
t 

Even if leaders in population education encourage individual teachers to train 
their colleagues in population content and method, it is very likely that addi- 
tional guidance will still be needed* One alternative for meeting this need 
would be to establish consulting te.ams in selected areas of the country' or 
region within a state* This method would definitely need to be pil6ted to test 
its feasibility, but such an operation has the potential for providi-ng imple- 
mentation guidance for various audiences* The teams could be comprised ^£ 
:..ndividuals who have written or researched on population education and related 
topics and of practicing teachers* The researcher and specialist who is know- ^ 
ledgeable and interested in population education would provide the theoretical 
, input needed for good 'implementation* The creative and motivated teacher who 
is experienced with curriculum in a selected setting could provide the skills 
needed to make practical applications* These teams coul3 serve a limited area* 
Even If contacts involved only interested teachers and school systems, population 
education would still be promoted* Much cpuld Be learned about the patterns and 
processes of implementation* 

* Research on Implementation 

Population educators need to find a practical and efficient way of 
tracing the implementation of population education xn schools in 
the United States* 

Without a doubt much of the history of population education is going unrecorded* 
It is nearly impossible to take action whi^h meets the needs of the teacher 
without a full account of what: and how population topics are being taught and a 
record of the factor^ which are influencing the implementation of population edu- 
cation at the grass roots level* The record keeping process is a difficult but 
^ necessary task if population education is to spread further in the educational 
system* Barriers which influence implementation processes are not well defined 
in the educational community at large and research should begin to ascertain 
what helps and hindrances are pertinent to population education. 

It is difficulty to project how the implementation process can be monitored with- 
out elaborate and cpstly mechanisms* It is also difficult to find a method of 
tracing implementation that will be both convenient and appealing to teachers* 
Atty method of t-racing implementation must be suitable to the classroom situation 
and adapted to ordinary teaching routines* 

' The method must be aim':id at (1) documenting the population topics taught and the 
methods used, and (2) investigating the needs and priorities teachers have for 
integrating population issues into existing curricula. 

This would be a sizeable project for any researcher* Surveys directed at a 
given school system or else a ^argcr audience would be one s^andnrd approach* 
A single system or limited group of systems could serve as a pilot study* The 
content of the suivey could Be aligned with population topics known to exist in 
textbooks used in the school system* One could discern mofc concretely how popu- 
lation issues are. being taught anci hov they can be expanded* Problems could be 
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identified at the local level and the teachers themselves might suggest solu- 
tions they feci are appropriate for their situations. The ovnsral l practical- 
ity and efficiency o f this approach would depend on feedback t o the teachers 
and action to meet their needs . 

Perhaps one follow-up approach would be to solicit the help of established 
publishing companies. Publishers have vested interest in teaching materials ^ ^ 
.and curriculum changes. They also 'have the requisite resources to produce 
texts, workbooks, and student activities. If publishers were used, there would 
be no need for creating new structures' for designing and distributing curricu- 
lum materials. 

A second alternative for monitoring implementation would be to devise an evalu- 
ation system for the actual materi?!^ used. If a teacher had access to prepared 
population lessons, ones that were easy to use and duplicate, these lessons could 
be systematically evaluated. Readings , .gamds , paperbacks, and the like could 
also be rated by teachers. , ; - . . 

'^or' exanple, activity sheets could include e^^^^^^^^ portion that is ready to 
mail. This portion would provide informatir^n on thfe topics covered, how the 
lesson was used', problems met in implementing, and even student responses.' The 
same could be done for population films. - ' 

The recipient of the evaluative reports—publisher, film dis.tributor, university 
researcher, or population center— cculd deal wi'th these data and take steps to 
improve the quality of the teaching resources and the range ( their distribu- 
tion. 

The method as a whole would be an efficient way for tracing the implementation 
of population education in schools. It could be applied at the system level or 
even at the national level. Again, the most important consideration is to keep 
the needs of the teacher as a priority anJ to direct the outcome to his benefit. 
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Use of the outdoors has become an integral pare of the curriculum in many 
schools d ring 'recent years, '"he frequency of articles describing student 
activities in environmental education involving outdooi {Studies of pollution 
and its effect on ecosystems has increased. Students have observed environ- 
mental problems through direct participation in massive projects concerned 
vr'^h regional environmental issues ( Ohio Schools . 1972). Others have studied 

jitability of. aquatic communities (Murray and Jernigan, 1973) and ecosystems 
(e.g., Nacke, 1973). In at least one instance high school studerts were res- 
ponsible for preparing part of an environmental impact statement (Cochran, 
1973). 

ks or.e teacher has stated: 

^*Tpday student? are enthusiastically interested in environmental 
Issue's, ard a wise teacher can channel this interest into a truly 
exciting learning experience as part of <i field-biology research 
project. At the same time local governrents , agencies, and busi- 
ness concerns have need of biologic informatics concerning the en- 
vironment, and a w.ell-done biologic survey *.an perform a valuable 
service -to the community while also building good community rela • 
tions." (Cochran, 1973, p. 518). 

Despite' their increase in environmentally-oriented activities, many teachers 
are still reluctant to use the outdoors as a classroom. This reluctance of 
the teacher often is due to. a liinited background in science, especially with 
regard to taxonomic identification of organisms likely to be encountered in 
the outdoor classroom. This qualitative deficiency is most acute when quanti- 
tative studies are conducted to denonstrate pollution or to study ecological 
stability or succession. Most quantitative methods currently available have 
been developed for use by trained individuals who must identify organisms to 
genus or species. Wliat elementary and secondary teachirs require is a scien- 
tifically valid method which is 'easily applied in assessing environmental 
qualit". This method should have qualitative and quantitative aspects but not 
require the taxonomic expertise used in more sophisticated methods. 

The Sequential Comparison Index (SCI) in a model for assessing the relative 
hea. Lh, complexity or state of succession of biological communities through . 
the determination of relative organism diversities (Cairns and Dickson, 1971; 
Paul, Buikema and Teates, 1976). The SCI provides a simple and inexpensive 
means for calculating diversity indic^^s ';ithout having to identify organisms 
to genus or species. All that is required is .that one can differentiate A from 
B, B from C, etc. 

As Odum (19^1, p. 152) stated, "one needs only to be able to recognize 
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ii^ecies, not identify them by name. Errors resulting from failure 
to distinguish between closely similar speci-eS or counting life 
history stages as separate spe(^£s are not critical because (1) 
closely related species are notlapt to be found in the same sar:^le, 
and (2) different life stages are, in themselves, part of diversity." 

The SCI, which is based on the quality (variety) and quantity of organisms 
found in tne community, assumes that: (1) the diversity of organisms in that 
community is a measure of the stability or complexity of that community, and 
(2) that pollution introduced into a community causes a reduction in its sta-' 
bility and complexity. 

Diversity as discussed in this p:per involves both sptfcies numbers and the 
number of individuals per species'. A community which has ten species and 
250 individuals would have a lower diversity index than would a community with 
twenty species and 250 individuals. "If you consider only the total number of 
individuc^s in a community, it'is not a good index of' complexity or stability. 
Oduiri (1971) correlated diversity and stability; however, he cautiops that this 
correlation may not be a cause and effect relationship. Physically altered eco- 
systems usually- have a .high species diversity. Mature ecosystems are' considered^ 
to be stable because of their high diversity and complexity. 

) 

Stress on an ecosystem resulting from^ the application of the insecticide Sevin 
has been illustrated by Barrett (1969). The ni:mb^r of species declined markedly 
in the treated area, while the number of individuals per species increased. Con- 
sequently the species diversity index decreased upon application of the insecti- 
cide. Other studies reported by Odum (1971) indicate that Irtroduction of a 
pollutant into an ecosystem als^^ reduces the species diversity. ^ y 

The- SCI originally was designed by Cairns, e t al . , (1968) for non-biologists 
to simply assess the effects of pollution from waste discharges on bottom-dwe' ling 
aquatic prganisms. However, it is equally useful Xn the stucy of any community, 
/ including non-aquatic^ communities . The SCI is not a precise research instrument 
but it is a general instrument that can be used to identify communities which may 
require more detailed studies. 

The initial step in calculating a SCI for a given community is the collection of 
organisms. The sahipl^ should be obtained by standard collecting r^ocedures speci- 
fied for that habitat. Emphas^Ls should be given to random sample collection.. 
Samples which' contain a minimum of 250 organisms provide the most reliable species^ 
cULversity indices. After collection, the sample must be thoroughly uiixed to enr 
sure randomized distribution of individuals. The analyses of the community^ B^ample 
may bCfConducted in variour ways. For example, samples kept in liquids, m^y be 
mixed and poured on to a counting grid with organisms being recorded from left to ^ 
right row by row. If the system appea.s to be so delicate that^k^moval of orga- 
nisms will di-rupt the community, the SCI may still be applied. In this case, 
each organism observed is assigned a code number or letter v;hich is recorded on 
a separate slip of paper. Students may then mix the slips of paper and then ran- 
domly draw them from a bowl. 

Once an organism has been selected the investigator must determine whether the 
indivldua] being observed is the same as*, or different than, its immediate pre- 
decessor. This information is recorded with the use of X's and 0*s. The first 
individual examined is recorded as an X. When the second individual of the 
sequence is observed, it is recorded as an X if it is the same as the f.irst or 
as " ^> 0 if it is different. In each instance, when an individual is ^different 
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from the previous individu'\l observed, then you must switch from the current - 
code, X or 0, to the opposite code> 0 or X, This process is repeated until 
all individuals have been recorded. The information (X's and O's) must be 
recorded in a linear fashion so that '"le exatt order in which the organisms 
were observed is maintained. This procedure may result in data having the 
following .sequence: XXXOOXOOOOXXOOO. 

Nexti £he number- of runs must be determined. This is accomplished by counting' 
the groupings of X's and O's. The first run begins with the first X ana con- 
tinues until-the appearance of the first 0. The successive O's represent the 
second run while t\ie next grouping of X's represents the third run, etc. In 
the example previously provided cnere are six runs as underlined and counted 
below. 

XXX 00 X ooog xx ooo 

Kunst 1 2 3 4 5 6 

The next piece of data required is the total number of organisms. The total 
number of organisms is equa to the total number of X's and O's recorded. 

The organisms may now be segregated into distinct groups of individuals. This 
allows the investigator to detennine the appropriate number of equivalent species 
present . 

The diversity index may then b^ -calculated ;isin^^ the following formula: 

Diversity = number of runs 5X number of equivalent species 

Index total number of organisms 

If there were three (3) distinct groups or species of organisms in the above 
exanpj^e^the species diversity index would be 1.2. 

Diversity "» _A ^ 3 = 1.2 
15 

Generally, a low diversity index indicates less stability, or complexity while a** 
high diversity index indicates greater stability or complexity. A species di- 
versity index of a single sample provides little information. A series oi samples 
and their diversity indices are needed to assess the relative stability or com- 
plexity oL a community. For example, in an aquatic ecosystem, such as a stream, 
samples of bottom-dwelling organisms could be taken at intervals above and below 
a point of stres.s; e..g., a municipal discharge. In a hypotheti:ai example the 
following diveri *ty indices were obtained as v;e moved downstream ia a river: 
'15.4, 13.8, 1A.7, 7.1, 15.0, 3^*. 2. The 7.1 diversity index indrcates a potential 
probler?. beccuse the diversity index was lower than those from other sites. This 
could indicate a less stable or complex community. Further investigation would 
be required to detcrinine i£ this decreased diversity whs the result of pollution 
or some change in natural factors such a.> the substrate of stream bottoms (e.g., 
silt). Through appiicatioii of this method, middle school students in northern 
Virginia located leak in the local sewer lines that was polluting a '^itream that^ 
passed near their campus. 

The SCI may be simulated in the lab prior tp. ^students "using the method in the 
field. Substitute;, for organisms may ba ^Tny han^y items such as nails, nuts 
and bolts, seed's, etc. Practice wLtlf^'the SCI prior to field use will lead to 
more efficient use of field time and a better understanding of the concepts 
upon which the SCI is based. 
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, As previously described, the SCI can be used tc determine conununity stability 
and indicate probable areas of man's perturbation of ecosystems. The SCI also 
may be used to study the relationship between successional stages and stability. 
Early successional stages have lower diversity indices than communities in later 
successional stages. In the classroom this effe'ct can be observed by sampling 
the successionax st^o^s of a small aquarium seeded with pond water, hay infu- 
sions, etc/ The SCI also^rovides a method for studying the effects of school 
ground microclimates on vegetation and ^associated fauna. Suggested comparisons 
include north and south sides of the' building, ar as under or around air con- 
ditioning units, and areas of high density student travel versus low density 
student travel. 
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Wilderness containing scarce, but usable, resources is endangered by indus- 
trial development. In recreation, wilderness experience is endangered by 
excessive artifacts brought into an area by its userfe. Human artifacts are 
"prosthetic devices" which extend the human body apparatus and multiply 
human ability to occupy diverse niches. The Auman carrying capacity of an 
environment depends not only the resources Kt can provide but also on the 
population's organization and prosthetic technology. ^ Tej^|logy an^J^ organi- 
zation used to enlargr carrying capacity; now they ofteil^'Wtid .to reduce it. 
The number of 'isers an area can accommodate before the wilderness experience 
is degraded may be larger for aon-prosthetic man than for excessively pros- 
thetic man; 

KEY WORDS: technology, carrying capacity, recr^eation, 'ilderness, 
prosthesis 



JChe Issue • ' 

When Henry David Thoreau (1893) sta^ ^d that "in wildness is the preservation 
of the world," he typified the view of An^rican transcendentalists (Porter, 
1962, p. ^) . But Thoreau put a sigh of relief into words when he wrote, 
"Thank God men have not yet learned to fly so they can lay waste the sky as 
well as the earth" (Porter, 1962, p. 7). Ironically, a century later Charles 
Lindbergh admitted that if he had to choose "I would rather have birds than 
airplanes" (Strohm, 1975, p. 8) . 

Both statements refer to an issue which has accompanied the American wilderness 
preservation movement from its beginning ~ technological progress versus the 
coses of that progress in turms of environmental sacrifice. Wilderness^^ is in 
imminent danger because it conta/. iS usable reso'urces at a time when the scarcity 
of * those resources is magnified almost daily (Goldsmith, 1971, p. 250). In fact, 
this very fear is spelled out rather clearly ir the wording ot the Eastern Wil- 
derness Act (U. S. Congress, 1975). But wildcrnesr, is not only threatened by 
industrial utilization; ^ any believe the quality of wilderness environments, and 
the quality of a wilderness experience, are prone to d.cgradation by the Sirray of 



1 . 

The term "wilderness" as used here does not ni.-'essarily mean tho o areas legally 
dobigna^ted as such by the Wilderness Act of 196A, but is mo*-e inclusive. It re- 
fers to remote areas recognized primarily for their natural attributes. 
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Abstract 



artifacts wilderness users bring with them to natural areas. This paper deals 
with both levels of this threat. . 



Homo sapiens; The Prosthetic Species 

The threat to wild habitats arises from the special characteristics cf the 
hunj^n species. As Boughey (1975, p. 15, p. 79) has recently pointed out, human 
populations "have uniquely acquired the ability to adapt to niche diversifica- 
tion by cultural evolution. .. .members of the genus Homo became progressively 
more specialized in object use and eventually in tool manuf a-^ture. " " As Hawley 
(1950, pp. 24-25) had said earlier, "Whereas other animals deuend largely on 
genetic changes for adaptation to environment, man's chief form of adjustment 
has been through agencies external to himself but largely of his own fashioning. 
Instead of developing ci^7^.^wings, hard shell coverings, horns, etc., man has 
constructed tools, clothing weapons, and various other devices from the mate- 
rials of his environment." 

"Prost'-e^is" — a medical word chat refers to the replacement of a missing 
or deldctive part of the 'humsfn body,"^ such as a limb, a tooth, or even a heart, 
by an artificial substitute serving the same function as its original counts tf 
part — would be useful in the vocabulary of human ecologists for describing 
these distinctively human means of adaptation. Technological extensions of 
man^s bodily apparatus and capabilities help to ex?:and our species* range and 
increase the carrying capacity of our habitat (Canton, forthcoming). The at- 
latl, Tor example, extended the spear-thrcwing arm of the primitive hunter and 
enabled him to bring down game that would have escaped a missile hurled less 
forcefully by an unextended arm. Prosthetically equipped tribes could harvest 
more of the sustenance provided by wild nature. 

Homo sapie ns have developed many "detachable organs" and skills not provided 
genetically to membe-rs of ouf species. Technology (from the cave man's open 
rire to the hydroelectric or nuclear power station, from the first pottery to 
tne modern supertanker) has multiplied many times the ability of mankind to fill 
ciiverse niches. (As Lindbergh was aware, the technology of aviation made Homo 
sapiens corirpetitivc with other avifauna for the world's limited air space.) 

^e idea of a "super-technology" was, in the early 1900 's, a universal American 
dream (Dubos, 197A, p. 146). Technological progress v;as equated wich "goodness" 
and was seen as the most desirable of America's goals. Largaly on the basis cf 
a still persistent assumption of unlimited carrying capacity, humans have avidly 
encouraged the product' ^ *' ever more elaborate and powerful prosthetic devices. 
Today we even see prosthesis of the human brain in the ' :>rm of computers and 
pocket calculators. What the ecologist gains oy calli . the whole array of human 
tools "prosthetic devices" is a clear realization that these extensions of the 
hunan orgai^ism make each one of us, In effect, a larger creature — with a larger 
environmental impact per capita than we would have as mere two-legged mammals. 

Prosthetic technology has given humans the capability of fully exploiting almost 
any conceivable niche on this planet, if we so desire (Hawley, 1950,^pp. 161-16?; 
Fuller, 1970, pp* 17A-180) . Wilderness enthusiasts, recognizing this potential, 
have fought and no doubt will continue to fight the probable destruction of 
natural areas by both industrial prosthesis and recreational prostlicsis; the 
former due to increasing demands for scarce resources and the latter due largely 
to .he increasing numbers and types of wildland recreationiscs who bring with 
them recreational artifacts which may either extend or buffer their interaction - 
with the natural cnvironmcnc. As will be discussed sliortly, these artifacts may 
• * 
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not alter the physical 'environment, but they may affect also the psychological 
environment. That is, they may disrupt the pe^rception a,nd enjoyment of tne 
natural environment by other persons ♦ 

An Ecological Model 

Various anthropologists have recognized the applicability of the biologist's 
or the range manager's concept of ''carrying capacity" to 'the environments upon 
which liuman societies dep^rnd (Allan, 1949; Brush, 1975; Vayda, 1969; Zubrow, 
1971). We suggest that 'the relationship between technology and carrying t-- 
Rapacity can be highl-ighted not only by regarding Homo sapiens as the prosthetic 
species, but also by making heuristic use of the "POET" notation introHuced ^by . 
Duncan (1961, p. 145). P stands for population; 0 stands for the organization,' 
of a human population, including institutions, norms, etc.; E stands for environ 
ment or habitat (including resources); and T stands for technology. In Duncan s 
view, human ecology is the study of all thu interrelations among these four 
classes of variables. Extending Duncan's notation, then, we can let Pmax 
carrying capacity (maximum supportable population) and write the hypothesis 

p . = GET (equation 1) 

*^max ^ 

which says the carrying capacity for human population is, a function not only of 
the environment's resources but also of a population's organization and its 
technological capabilities* More specifically, equation 1 specifies that if 
technology is increas'-d then :>o is carrying capacity, for more technology can 
render more of the environment's resources humanly usably. (So does more ad~ ^ 
vanced organization.) 

In the early 1900's this was certainly the case. Indeed, human history since 
the discovery of fira and the invention of clothing has been characterized by 
one prosthetic advance after another, each* followed by a further increase .n 
carrying capacity (Boughey, 1975, p. 251). Increments of carrying capacity 
have always been follov;ed by growth of population • ^ 

Today, however, what environmentalicts are arguing can be .expressed by relating 
Duncan's variables differently: 

^max OE/'T (equation 2) • 

In other words, t. environmentalists are telling us that technology now tends 
to reduce carrying capacity rather than Increase it, because tl) our prosthetic 
'devices compete with us for scarce finite resources ~ e.g., air, water, space, 
and fuel; and (2) niiny of these prosthetic devices emit toxic extrametabolites 
(pollutants) into o:ir environment. Goodman (1970, pp. 103-117) discusses this 
latter problem in particular. Furthermore, some environmentalists even seenf to 
be saying that 

P ^ E/(0 + T) (equation 3) 

n^ax 

or 

p c E/OT (equation 4) ♦ 

ti»ax 

Equation 3 refers to situations in which organization and technology both t^nd 
to limit carrying capacity. Equation 4 doscrihes instances in which organiza- 
tion has a multiplying.^ effect on technology (or when human technology causes an 
' increase in organization or in the number of persons having an impact upon a 



particular habitat). 2 ' . » 

In shorty according to environmentalists, not only the prosthetic 'technology a 
which used to be our servant has become our competitor, but organization which 
used to facilitate our use of servant-technology has now become an intensifier 
of competition. 

Recreational Prosthesis 

1. Social Carrying Capacity 

Dt^ring the past few years, wildland recreation researchers have begun to examine 
closely the outdoor recreation experience from a behavioral perspective (Driver 
and Tocher, 1974) . No longer is the qualify of such an experience measured ^ 
solely on the basis of site characteristics. Many authors (Absher, 1972; Catton, 
1966, 1969; Hendee and, Catton, 1968^ Hendee, et al . , 1968; Lime and Stankey, 1971; 
Lucas, 1963, 1964, 1971; Shafer and Mietz, 1969; Stankey, 1971, 1972, 1973; Wager, 
1964, 1966) have suggested and generally shown that a social-psychological con- 
cept which closely parallels the notion of biological carrying capai ity may be • 
used by researchers to explain the degradation of a person 'r wildland experience 
in much the same way that biological carrying, capacity is used by ecologists ♦to 
explain the degradation of an animal population's habitat from overuse. The 
concept is generally labeled "social carrying capacity**3 and refers to the maxi- 
mum interference from competitive use a wildland visitor can encounter before 
his or her experience on a given site begins to degrade. Interference may take 
the form of physical site damage., litter, etc*, but it may also consist of the 
presence of ;oo many other users, noises, aircraft overhead, or other signs of 
man^s presence. ^ ^ ' 

\ 

The more prosthetic man becomes, the more "s^gns of man's presence^* this entails. 
A conceptual schcire that includes "carrying capacity" and "piTosthesis"' can help 
clarify the theoretical implications of some recent research. Lucas (1964) re- 
ported that canoeists objected more to motorboat users than dii. mo orboaters to 
canoeists in the Boundary Waters Canoe Area. Lucas and Stankey (1972 , p. 13) 
interpreted this and similar findings as evidence that different social carrying 
cap? ities are perceived by different types of users, and similarly that re- 
creationists involved in more solitude-oriented activities (e.g., canoeing) were 



' To understand the interaction of 0 nnd T^ consider the ^- .rious impacts a fixed 
number of man (P) may have when they enter a wildland area. The equipirfjnt (T) 
they take ' th them, and the manner in which they organize their activity (0)^ 
will joiriL > y influence their reaction upon the environment. With no power-driven 
equipment their impact may he negligible. With one chain saw, they can have con- 
siderable impact. But it matters whether the men are equally competent to operate 
the chain saw and can take turns, or whether on|5^ one can do so If all are com- 
petent to operate the device, they can collectiV^ely have more impact with two 
chain saws than with one. But one man alone, or one. operator plus several non- 
operators, would have no more impact by virtife of possessing two chain saws than 
one, as he could use only one at a ^.ime^ Thus, the number of persons (P) behaving 
in a specified way can be one parameter of organization (0) , 

^Sometimes referred to as "psychological carrying- capacity". For instance, see^^, 
Conservation Foundation, 1972, p. 2. 




the most prone to . experience degradation resulting from e "vcounters with other 
types of users. (See also Lime and Stankey, 1971.) 

The same type of phenomenon may occur in non-aquatic^ hat ural arefts in which 
mechanized recreation is not excluded. Trail bikes, snowmobiles, and four-wheel 
drive vehicles all constitute recreational prosthetic devices which extend the 
capabilities of their users but lower the social carrying capacity of an area 
for nearby non-users of these devices. ' 

It is also known that even some types of non-mechanized prosthesis may produce 
such consequences. For instance, Stankey (IWS, p. 17) reported that back- ^ . 
packers obj'fected more to horseback riders than did horseback riders to back- 
packers The horse represents a prosthetic extender of the range of human 
mobility .ar b.eyond its, normal territorial extent'. But mere evidence of horses 
having been present may affect a hiker's experience adversely. As Stankey founds 
hikfers object to muddied trails and manure left by horse parties. 

To generalize: It would appear from available research that the seeker of soli- 
tude can experience deprivation as a result of either direct or indirect enrounters 
with varying degrees of prosthesis in a remote natural environment. Increasing 
recreational prosthesis lowers social carrying capacity ~ the total number of - 
users an area can acconmiodare before experiences decrease in quality.^ ^ 

2. The Biocentric Perspective 

In light of the '^prosthesis" concept tliese studies have clearer relevance to the 
attempt by Hendee and Stankey (1973) to summarize the U. S. Forest Service's 
position on wilderness management in^a philosophy they call "biocentrism" . ^ It 
is contrasted with anthropocentrism. In biocentrism, as the name implies, manage- 
ment activities revolve around the central goal of maintaiaing the integrity of 
the natural environment. Anthropocentrism, on the other hand, takes human ^se^ 
of the environment as its primary benefit. Hendee and Stankey (1973, pp. 57-6- 
537) hold that anthropocentrism would allow pure wilderness to be eroded by 
decisions to accommodate increasing numbers of convenience-oriented recreationists . 
Tliey argue that the availability of inexpensive modern ca^nping equipi^ient (recre- 
ational prosthesis) is partially responsible for this anticipated increase m 



For a tongue-in-cheek, futuristic look at the state of wildlr.nd recreation on 
this nation's tricentennial (2076 A.D.) see Levin, 1970. The degree of prosthesis 
necessary to exceed desired thresholds of solitude, however, can }?e the subject 
of serious inventigatJon (Luv.as and Stankey, 1972, p. 13). It is suggested here 
that the negative relationship betv;een abundance of recreational prosthesis apd 
social carrying capacity ^ay hold for all degrees of desired solitude.^ It is 
conceivable that for any type of wildland recreationist there is some nilnllDyni 
degree of prosthesis which, if encountered, will exceed his desired level of 
solitude. For instanx:c, a helicppter hovering a short distance overhead may de- 
grade the recreational experience for the driver of a f our-whecl-c!r £vc vehicle, 
just as the lr.tLer degrades it for backpacKers It must be noted, therefore , , 
that the total number of users entering the areS is expressed in 0 (rather than 
in and may exceed the number who could be accommodated without 'Gc^;radati on 

of the expetldnce; it is the latter number that is denoted by Pmax* Similarly, 
the total number of animals grazing in a pasture may exceed (temporarily) its 
carrying capacity the oumber it can support without degradation of its flora. 
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use*-' 

Increasing popularit> of wilderness recreation result^ in an array of manage-- 
ment- problems which have to be dealt with through already conventional tech- 
niques we might call "preventive prosthesis"* As noted by Hendee and Stankey 
(1973, p.. 537), these^ inclyde ^'protective developments such as roads, trail?, 
toilets, and cyaffic barriers to control use and preserve the environment". 
Experience has indeed shown that small remote natural areas, once popularized, 
often become develop>2d* campgrounds. Such development constitutes a loss of ^ 
wilderness quality and results in a reduction of .wilderness-oriented recre- 

tionists using the area, thus lowering ?iaax for 'that *type of user, as in 
eq^tions 2, 3, or A. In equation A, which seems most applicable to this case, 
0 ari<^^T are represented as a product rather than, as a sum because the techno] c y 
(in tiiie instance cheap, available equipment, etb.) acts to multiply the number 
of other users attracted to wilderness recreation. But the essential point is 
that T now goes in the denominator rather than in* the numerator (arfd perTiaps 
so do^es 0) . 

I 

Effprts of agencies managing* recreatioinl wildlancTs to counter some of the^ 
degrading effects of recreational prosthesis- wifh "protective developments" 
(or "preventive prosthesis") exemplify a trend ^steu elsewhere and typical of 
our era. Degrading effects of^such range-extending technology as the automobile 
lave evoked such preventive prosthesis as costly smog-control devices. Indus- 
trialization, whicli seemc^d to enlarge the human' carrying capacity of whole con- 
tinents, ha. evoked organizational as well as technological attempts .to mitlg. e 
its side effects ™ e.g.., the 1972 United Nations Conference on ^the Human '.nvi- 
ronment; the National Environmental Policy Act; o| 1969, with its mandate for a 
new Indus tr ' of Environmental Impact Statement-writing; etc. 

I ' 

Industrial Prosthes is ■ , ' * 

1. Wilderness Values in Jeopardy f 

Probably the most avid early defender of wilderness from utilitarianism was John 
Muir (1973a; 1973b), who ?eared the destruct|lcn of his beloved Yosemite by timber 
and sheep ranching interests. Like his predecessor Thoreau,^ Muir (even in those 
early days) sensed tlie fi^nitcness of^ America's natural resources. His heated 
displeasure toward Gifford Pinchot, the father of torest management in the United 
States, was catalyzed by an ever-presenc fe|ir that as demands for forest resources 
increased, so would the po-ssibility of encrpachrre it on wilderness. 

Today, friction V:orresponding to that bet.7fien thxsae ^twt figures is found in the 
political warfare between the Sier*ra Club (heirs of Muir) and the Forest Service 
(heirs of Pinchot) Issue after is.sue of the Sierra Club Bulletin highlights one 
controversy after another on*which these tLo factions collide. Perhaps one artl-. 
cle best epitomizes this animosity; Nancy^ Wood (1971) has attacked the Forest 
Service's clearcut method of timber harvest and regeneration, ^claiming that today 
It is the forests, and "tomorrow the nati|>nal parks". 

Other organizations srch as t;he Wilder. iess Society and the National Parks and 
Conservation Association (NPCA) cdntinue 'to launch similar attacks at human pros- 
thesis as a thtcat to^wildcrness . Recently, the NPCA has diverted a great deal 
of its effort toward informing the public of^ the probable deterioration of parts 



^Hendee and Stankey recognize that increasing experience may also tend to induce 
fecreationiiits to' pursue more primitive types of engagements later. 
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of Glacier National Park as a result of 4>roposed coal mining, as well as gas 
and oil exploration and development along major drainages which extend into 
the park (NPCa staff, 1975,. p- 20; Albert, 1975, p. 4), 

The wilderness values being defended by such groups are quite diverse. ' Green- 
wood and Edwards .(1973, p. 311) suggest two broad categories bf these values: 
(1) scientific values, and (2) psychological values. Scientific values are 
those- which give wilderne^ss its function as an '^ecological laboratory'' and as 
a "genetic oank". Similarly, it is this function that gives wilderness a sur- 
vival connotation for mankind (Brower, 1968). Psychological values are those 
primarily associated with the wildland recreation experience, though, as claimed 
by Darling and Eichhorn (1967, p. 16), many people may enjoy unaltered nature 
vicariously, just "knowing it*s there''. 6 

Besides the threat of damage to the physical environment, many authors have 
written of the probable destruction of biotic communities- therein. Concerning 
wildlife, Dasmann 11968, p. 276) in particular ^ states a case for our urgent 
need for representative populations of all wildlife species: 

The list of pi^eviously wild species that have suddenly made 
major contributions to human survival and well-being is long.,... 
We do" not know what previously unnoticed creature, living per- 
haps in some rain forest or at the bottom of the sea, may hold 
the key to /cuT/ Protection against some disease or environmental 
predicament that besets mankind. The value of saving wild things 
as a sort of *life insurance* for humanity sh&uld be obvious. 

" ■ "X 
2. The^East^etn Wilderness Controversy: A Case in Point 

^ 4 

Groups advocating wilderness preservation see the, threats alluded to here as 
very real and in many cases imiaediate. Prior to the passage of the Eastern 
Wilderness Act in January of 1975, some preservationists went bO far as to balk 
at this opportunity to add even mo^re territory to the wilderness preservation 
system. Their apparently excessive purism becomes understandable in light of 
the conceptual scheme .^.dvocated in this pa^er, for these groups were impressively 
reluctant to risk any edefinition of "wilderness'' that would imply availability 
of materials -from such areas for the making oi prosthetic human extensions. They 
feared that inclusion of second-growth eastern forests in the wilderness system 
would dilute the purity o*f thp wilderness concept as embodied in already estab- 
lished western wilderness areas. After such a precedent, they .felt, the future 
economic "development" of wilderness would be easier 'politically , because the^ 
nAtion would have officially condoned the idea th^t previously harvested, forests 
met "wilderness" quality standards. 

Partially for this reason, it was a separate Act of Congress, rather than an^ 
amendment to the Wilderness Act of 1964, that mandated the study and inclusion .of 
eastern areas in America's wilderness preservation system. ' , 



^See also Gibson, 1966, where psychotherapeutic functions are discussed. ^The 
vicariousness t)f the wilderness experience was qui'te familiar to Thorcau (1893, 
1899). 

^Some even advocated a change of name to "wlldlands cast" in order to avoid 
equating these cMtnover areas with pure, virgin wilderness. 
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Conclusion 



In summary, the concerns environmentalists balance against technological and ^ 
economic progress include these: the number of Americans' who dan benefit 
from tfrilderncss diminishes as (1) the demand for industrial use of resources 
taken from wilderness increases, and (2) as mare and more of us bring more 
and more recreational technology (and less biocentric attitudes) into^-the re- ' 
maining enclaves of nature, , * 

This paper has proposed a 'conceptual* framework ^rom which to view the wilder- 
•ness preservation movement in. America. Etforts toward maintaining the -final 
vestiges of primitive America, when seen collectively as anti-prpsthesis , can 
be recognized as manifestations of a deeply apprehensive concern about our 
environment's human carrying capacity and not merely as elitist expressions 
of esthetic pique. Throughout most of the world today, mantis first and fore- 
most an increasingly prosthetic species. His interactions with most of his 
environments are mediated and abetted by technology, often elaborate and over- 
whelmingly powerful. In those portions of the world soecif ically set aside as 
wilderness, however, man requires himself to be less prosthetic; he interacts 
with those specially designated environments mordjiearly as an intelligent but 
natural mammal, augmented much less, than els^here by external apparatus - 

Technological progress has increased the per*capita consumption of resource^^ 
In a finite world , 'enlarged resource appetites spell intensified competition. 

Wildland recreation research has begun to reveal that the social or psycho- 
logical carrying capacity of an area can be greater for humans who remain non- 
prosthetic than for members of our species who become exciessively prosthetic. 
There is an urgent need in a world of four billion ravenous resource users to 
pay close attention to such findings ^and to raise the question of whether the 
same principle holds in regard to -biological mrrying capacity. 
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_^^r worried about game manageiaent*; Tie was too Iwisy- trying ter 
8t;ay: alive > Xarge carnivores fegularly to4k him as prey, Man soon l^rned ^ 
^ that, by ba^^ together and^ using, crude w|apqns, he could repel l>redatpr ' 

attacks and secure fpod and clothing for himself. With the invent io A of 
_i^:ter:^wea^^ a hunter and^ consistently tpok The few a^ 

' ;ffrfQW<pr^^^^ for h|s-,.t able ^ but thi^ rifle assured l.i^^^^^ mbr^ glenti^^ 

^\yppi^^ the white_ man moved westward, Ih^^^ 

Z^^ f ailTO of ;ferging supmy wi demand . By iSoderT;i .s|ffiida 

Jlluc£>^^ of wildlife would belcpnsidere^^^^ 

.by -gtan&rd^ of the day , market jiurtti^^ 
i ;bj^ railrQa^^^^^ hunting fp^|.eastera c^^ the Msc^^^ ' 

. !|p t^^^ of ^extinction. ' During^ this period ipf o history, i^e beian to \ 

- T.reaHz^^^^ haS a^^pt^^ Ideas iibout game manage-- 

" *^ ^^nfef&3ia^ root. . ^ y , 

_ . Jfsn.^th vi^i^ion and- power like Theodor| Roosevelt and GiJlArd; f earjy ^ 

^gpnsep^ head of the Feres t|Service,*be^ . 

^resource cause. Forest and wildlife ^^^^8^r_s ve^^ to perpetga^e^ _ 

^ ,..ou^^^^^^ birthright. A biologist <|¥ those <2c[rl^_ day^^^ the sj^Si;^ 

^ V M a gun .that She knei; hpw to u^l. He often to^k/-h^^^ <he_l^^ 

Such^^^^ stillfcures many individuals: to. ^the p^^^ Biologi^^^ \ 

_tpj3_ay,hay their horse for a hllicpptet and thAfI s^i^^ for a sta-: , 

^ tistj^^^ The* glamourous, e^c^ijig field jobs j^tllj* \ 

7 _a8sj?c_i^ated with^ research and inte^^ Analysis of fi^ld da^^ 

goals, of wildlife management to |alntain heaithy prpdi*cjive ^opulatiphs 
never change the principles anj methods change as we learn more about 

z t'cp^LBM-ty of nature. ^ ! | , - 

/After the turn of the century, people realized. that game populations weie di- 
^nishing and some a ing- had to be dpne. A system of refuges wais cstablishjBd ' 
an_d :ia^ or greatly restricting hunting were enacted. Within a 

^ few years, populations began to grow and hunting v/as allowed again. To ensure . 
futute papulations, only the male o^ many species was hunted. Predator control" 
programs were established to ri^ areas, of "bad" animals such a^ cougars atid= 
;_b^bcats.* "Good" animals like deer ,^ elk, and rabbits were ^protected. Populations 
rose tremendously ; in sdme states deer populatipn went ov^r the million' mcirk^ ^ 
/^^^-•-iiuring- severe winters, *large die-o££s became the rule; populations exceeded the 

larid*^ ability to support them. People soon realized that, over-prot^tipn cpuW 
t "be: as Harmful as no protection, l'^ 

Management practices have change^d.; Predator control programs are the except 
rather than the rule; biologists tStilize a habitat approach to game management. 
Ali 6rganii|ms in an ecosystem fill! valuable and essential niches and ^j:iqxxl^ he 
^considered when designing a management plan* Yet the most important aspect of a 
, management proposal — - man — can often be overlooked. Ih the case of the ei 
.habitat- exists in ^mple quantity* But, for ye^rs man has poisoned the eagle's 
food chain* Management in this case must alter land, use practices and change ' 
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ingr allied^ ideas.. In the "South east, loggers cut tre4s they suspefct have heart- 
.rotj tl^ potential nesting^ site^ for wood ducks, woodpeckers and^ 

pWls. Biologists mufit convince loggers that some of thes.e trees^must be. lef t . 
Again^ :good' wiiiilif e management means successful jpeople nisnagement ♦ 

Th4.Viol^8ist Has a variety of tools .that he uses to- manipulate habitat and 
some of hi^, best tools have come under ^trong public criticism. Clear-cutting 
qf\forests, fire, herbicides and chaining (clearxn*^ areas of ^piny on-- juniper | 
stand^^ large anchor chain pulled by bulldozefs)^hen misused create 

envirpninehtal havpc,^ However, .wheji used with moderatj.on and' control, such 
activities provide a reasonably cheap method of opening up dense vegetative^ 
cover .an^ of ten have linBortant values for natural resources other than, wild- 
life. Su<?ji changes allow fresh, succulent vegetation , to, sprout, thus -creating 
vSriety^ in^^n. otherwise monotonous environment. Diversity improves an animal's 
chances of surviving because of, increased food, cover arid ishelter alternatives ^ 
.created b^^ fhanges. I ' <\ * 

Fifteen y^ars a^d a discussion of wildiife management would have stopped with 
.game species, but today i\on-game animals represent an ^equally important *aspect 
of manag^en'i:.. Fortunately, most game marnagement plans also have the additional 
* ynSfit^^ nonrgame specie^. Several state game divisions have ppn-gsgie 

Hologtsts^^^ but fheir operatitig budgets reflect a low priprity. On the s^urface 
this.ma^^^ seem unfair; howfever, a quick check -on sources of wildlife funding re- 
veals that the majority 'of management monies c6me from hunting license feef and 
^ s^l^^^^^ and ammunitions. To correct inequalities, the public can help 

greafciy -by suppprti^^ buying ccaservatioh stamps, and con- 

ta|t^^^ legigl^ir^^ concerni^tig wildlife appropriations. 



Fpr maay years biologists have acted somewhat like ostriches by trying to stay, 
Vput df t^^^^ public*view. .AL^r managers often sul^fered from the **Messia_h coir-- 



.plix" thinking they we<*fe right was all that was needed to carry out a bio- , 
(J Ipgically sound Time has altered this tr^nd and Wplpgists np^^ explain 

their; programs and plans to the publxc,. • ^Tet more must be done;, people must ask 
biologist? and managers why certain programs ar^ heeded. Citizens j^ust then^ 
to l^lp biologist:^* accomplish important gpals. Despite a concerted effof^ 
^frontV, settling money to carry out wildlife' programs remains a difficult taslc. 

Vifahy pbsta<!res blodc the road to successful management* One created by. modern 
fijm^makers is a false representation* of nature. Tnfe sp-called "Bambi syndjrome'^^ 
^ives human characteristics cf wid6-eyes innoce;^ce to gfass-eaters and vlcioys-^ 
ness it^^ meat-eaters instead- of portraying their actual-functions in nature. Much 
anti-h_u^^^ sentiment comes as a direct result of thisysyndrome. Huntihg^ep- 
i^sents a tool for wildlife managers, but also a controversial pne. Tpp 

Aften/.anti-hunting means ai^ti-management and such actions, as have been clearly 
demonstrated, can ♦l^ad to ultimate destruction of - game and its habitat. 

^ The key fco future wildlife management dpes not rest solely with biologists, but 
also with educators* Educators and biologists have a resp^ohsibility to youth 
that has often been neglected. Educators must communicate with biologists sp ? 
bpth. may in turn .help youth gain a full understanding oifVtheir responsibilities 
to a d^ environment. Nor should we be satisfied to advocate our re'spon- 

sibiiities by waiting for ethers to take actions. A low profile is no longer 
a desirable attribute for a biologist or educator.. 

Our 3pal must be* to n:aintain a productive environment fpr all organisms. Our 
strategy must be to enhance public awareness because the healthy environment 
nelided-'by wi:^dlife involves the welfare of everyone. ' v 
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SHALL OUR BLOOD FAIL?. OR SHALL ^^COME TO BE THE BLOOD 
OF PARADISE AND' SHALL THE EARTH SEEM ALL OF PARADISE. THAT 
. . - WE SHALL KNOW?. " 1^ . ' - 

- '.Wallace Stevens ... "Sunday Morning" • 

Introduction - . , ' - 

_:- " ^-r ^ ^ ; ^ * , . - - ; 

Robert Heiibroner in his book. An Inquiry Into the Human Prospect ^^ has presented 
^qne o£ the most 'formidaDle challenges whxch confront the modern world^^^ 
/Ajli'at.|ie to be the probable course of history. Besieged ;by the^growin^^^^^ 

* possibility of obliterative nuclear war, a rampant^ppuiation explosion, dyindllrig 
^ ..nattjral resource ^anxi energy Supplies, and a general moral and spiritual itialaj^^^ 
_ Heiibroner views the future of mankind on the pianet as desperate *and irresqluble. 
My^IkSI direct measures yere undertaken, immediately they woujd be of little o^ 
A a^@|l in avoiding Impcndin^^ global famine, environmental catastrgph^es;, resou^^ 
\ depletioa^ energy shortages, * and possible nuclear obliteratign^^ H*^^^^ 

:analy?ed existing social, economic, and pglitical system&'and has concluded that 
they are inadequate to contend- with, these ovejnwhelming exig'^ncies . Humanity •s ^ 
.~ only hope for survival rests upon the usurpation of power by fota^litarian regimes 
zusing repression and coercion to direct a chaotic world through the coming dark 

feilbroner^s scepticism concerning the ^gsibility of human adaptation rests on 
o ftii analysis of the two great socioeconomic systems and their influ^^ 
- ' behavior. Since *pth socialism and capitalism are founded on the premises of 
eyer^nrcreasing production, unlimited economic growth, and unending pj^ogreg^ 
nosi pi. which are any Ipnger feasible, neither system 'will b| able tp alter 
Efficiently human behavior patterns in^time to ward off widespread catastrophes, 

Jut along with the potential threat that mankind faces, Heiibroner has failed tp 
consider the potential opp9rtunity for oultural adaptatipn and dr^atiyC^humaiv~ 
^response. The inadequacies of existing. political, economic and social systems^ 
to respond \o the/, a challenges indicates a deeper failure of currently pj:jominent 
^beiiefs, be^iavipr patterns, and value systems in relation to changing enyirpn-- 
.mental ^nditions. The resolutions of these conflicts requires a radical reeyalu 
ation and reassessment of the philosophical ami ethical presuppositions at the 
foundation o'f the modern western Weltanschauung and the emergence of a holistic 
world view 'Compat^ible with the realities of , the ecosystem. The EcovoJ/ution* of 
this new culture type involves ^nothing. less than ^ total transformational reform 
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*Ecovolutfon ~ The simultaneous and mutually interdependent evolution of th^ 
human species in both biological ^and cultural conLB:sSs^ the 
non-'human species, ♦and the physical environment. 



in attitudes, ^grinciples, and values — a transformation which must occur i*f we i 
are to move 'beyond doomsday' to the actuality of a desirable liuman future. 

> Historfcal Origins , ' • . s 

The.ifresUaiption which has contributed most significantly to the enviroiimental 
crises of the present is the belief in the radical separation of man from natx}^. 
Thib belief probably had its origin during the transition from pagan animism to 
the more anthropocentric jpdlytheisms which occurred over two and a h^lf millen- 
nia 'ago» Once man was able to view himself as ^eparaiCe and above the n^atutal. 
world, there was no restraint to the thoughtless plundering of the planet to 
satisfy Jiuman c^^sire. Historian Lynn White in his article,^ **The Historical 
Roots of oui(_Ecological Crisis" asserts that the J^eo-Christian belief' of human 
superiority, dominion, and transcendence over nature, the world view that sees 
nature as simply the stage f6r men to- work out. their ultimate destinies, is the^ 
origin of current ecologic^al crisis:* .^.we shall continue to have a worsening* 
ecological crisis until we reject the Christian axiom that nature^,has no reason 
for existence save to s.erve man." But regardless j)f where we locate the sjpecific 
origin of the^mSh^nature dualism, it is important simply to recognize that this 
presupposition uuafeij;lies »nost of west^rn i^iilosophical specul^ation and .is largely 
responsible for mo'Sern man's destructive relation (conquest) with* nature. . 

We must now consider the second most important factor leadipgi to current environ- 
mental crisis, *the philosophical presuppositions of John Locke which .^ere central 
to the development of modern liberal society, democratic government, capitalistic 
economy, and the contemporary value system. Locker's thought was. largely an attempt 
, to develop the philosophical consequences of the dualistic and ^itiechariistic <world 
view' of Newtonian physics and elaborate the implications ''for morality, politics, 
and religion. As a result Locke reduces the whole of reality to correspond to the 
mechanistic movement of discrete atoms in a void. Persons are def ined ,as totally 
independent, s^lf-suff icient , and unrelated 'mental substances ' »^These assump- 
tions concerning the nature of persons 'led to a political philosophy of .'possessive 
indivi'duali^m*^ whereby s'5ciety- is composed of self-interested individuals who con- 
sent, to public government, solely for the protection of private .property rights 
and to safeguard personal prosperity, acquisitiveness, ^and power. Implicitly 
assumed are norms of self-aggrandizement, material growth, undiminished increase, 
greater consumption, and uhending progress. The goal for each individual is the 
unlimited expansion of material wealth. In ecdnomics these, axioms *led to the*, 
labor thebrji of value and laissez-f airft free market economy, of Adam Smith with 
competition serving as the only check to. excessive greed. These bellefd were 
the rudiments of^ the value system" that is currently prominent in American culture;, 
what can be operationally defined as the ethic of anthropocentric hedonism. ^ 
Salient features of this ethic include radical individualism, egoistic hedonism, 
the goals of • quantitative progress and n^a^erial growth, exploitation of nature 
for econojpic'* gain, primacy of private properfy^,* a utilitarian value of persons, 
competition and inequality as accep^ied no%ms:,'*centralization of authority, a 
curative r^her than j^reventative approach to problems, and, seeing science ^n4 
technology as adjuncts of the marketplace. 



The third factor contributing to the modern day environmental**crises was the 
rapid deve^lopment of technology during tjie last two centuries without the corres- 
ponding developmimt of an ethical system capable of directing and regulating the 
fippli^ation of scientific knowledge.* During the scientific revolution of the 
seventeenth century and the Enlightenment in the eighteenth century, there began 
the tendency to apply scientific knowledge to practical human affairs through 



technology. But corresponding to* the development of technology came the ten-- 
dency to separate °th8 natural sciences from philosophy and religion, resulting 
in what C. P. Snov has referr/d to as the two cultures of the sciences and the 
humanities • , In modem ethical thought this tendency has resulted in ♦•he dis- 
tinction between faJitual description- and normative values, between the way 
things are and the way things should be. The devastating consequence of *this 
radical* sep*aration of facts and valu^^s, of the sciences and the humanities, 
is what is known as 'reductionism' — the erroneous idea that reaiijy ±s limited, 
solely to scientific descrfptiojns and explanations of physical, biological, and 
chemical processes and in no way includes , goals , values, principles, or 'human 
nature'* The result of the reductionist fallacy was the lopsided development 
of western culture and the loss of any -goals or values -to regulate and gud^^f^ ^ 
^.scientific inquiry and the application of technology. Pure science failed to 
develop an ethical system to decide what ends should be sought, whether -they 
comprised ^ ends, or any other of the ethical considerations involved. Until 
the ^nineteenth century uhis situation had no great consequences for the simple 
reason that man's energy budget was, still low in relation to the total system 
of ^the biosphere and any harmful effects on the environment were easily absorbed 
and 'equalized by the total ecosystem. But wiyft the discovery and utilization 
revolutions techncd^^y was able to*"grow unchecked to the point where in ,the r 
twentieth century it has now so drastically altered ,the physical and social 
environment that it undermines the stability of the entire ecosystem and 
threatej^s th^survival of the humkn species. . » ' 

Since both technology ^nd the liberal political* tradition are responsibly, for 
the critical problems which now confront the nioderri world, it is futile to look 
to them for solutions. The nature of these critical problems indicates the 
failure of traditional though t-p^atterns in providing accurate models of existing 
environmental realities. I^ the terminology^ of Thomas Kuhn, when the existing 
paradigm is no longer able to explain ade^quately anomalies, a 'revolutionary 
transformation' in thought is required to provide a higher order paradigm. A 
new paradigm would need to* integrate an accurate and objective model of existing 
environmental realities with an ecological and humanistic value system. Evi- 
dence suggests that the beginnings of this new higher order paradigm are to be 
found in the systems approach to energetics iias developed by H. T. Odum 

Sources for- Evolution . * , x 

Cdum's worl^ provides a^model for the scientific understanding of the process 
of the ecosystem and man's role in partnership with nature. Odum applies estabn 
lished laws erf ener^ to the complex systems of the biosphere. Each process in 
the biosphere is shown to have an energy basi». Odum's system approach reveals^ 
the functioning of three immutable lavrs which govern all energy flows: (1) the' 
law of conservation of energy, which states that energy is neither created nor 
destroyed; (2) t^he law of energy degradation or the second law of therraodynamics- 
in all processes some potential energy loses its aljility to do, work and is dis- 
peysed as heat; (3) the maximum power principle which holds that those*systems " 
survive which utilize available energy most efficiently. Of these three laWs, 
the maximum power principle is mast important for underst'anding the energy sys- 
tems of n^an and nature. Firet formulated by Lotka in 1922, the maximum power 
principle regards energy efrrcicncy as the prime criterion for natural selection. 
SYSTEMS SURVIVE WHJCH UTILIZE AVAILABLE ENERGY MOST EFFICIENTLY (efficiency is 
here defined as the ratio of energy inflows to energy outflows or the most 
useful work done with the least amount of waste) . Traditional Darwinian thought 
held that all organisms have as a fundamental goal the instinct to survive. 



Through a process of random variation and natural selection those organisms 
survive which .ire best aJapted-^ to the enviruument. The maximum pcwer prin- 
ciple expands" and elaborates the survival as criterion for fitness with the 
notion of energy efficiency for^an entire system. In competition for survival 
a system wins out over another if it is able to make better use of obtainable 
energies* .This prin<!iple also provides for activities beyond sheer existence. 
Once basic needs necessary for* the life process are met, syjtems tend to maxi- 
mize energy by increasing order and diversity, improving control -mechanisms 
and feedbacks to increase pr.oduction'and consumption of energy, doing, useful 
work, or developing storages. 

It iiy important to realize that the maximum po^er principle must be defined 
in the^context of the 'given' actualities, jf the system. Ecosystems occur 
in primarily two conditions, t^hat of growth and that of ateady stat'e. * Inr 
growth, abundant storages and subsidies are utilized which rapidly accelerate 
power flows. In steady state, energy inflows are in equilibrium with energy 
outflows. The maximum power principle describes how. a system functions accor- 
ding to the availability o^^^energy*; it is the availability of both the quality 
and quantity^of energy which determines the maximum power. In growth Vstates , 
each indivldugrl organism competes fm" survival by maximizing power flow§\ in--* 
creasing enetfey production and consumption, ' accumulating storages, creating 
more order and complexity resulting«'in growth and progress of the entire sys- 
tem# This '6ype of grow or perish expansion can only be maintained during 
periods of abundant anc cheap energy subsidies, and is characteristic of young 
developing systems. Steady state is characteristic of older more mature systems 
witj> ^regular though limited 'energy sources. In steady state, Lotka's principle 
.requires that- those systems survive that do not attempt high growth patterns*' 
but instead use available energies in long-staying steady state^ act-ivities# 
System energy efficiency takes precedence over individual organism energy - 
efficiency, with emphasis on stability, diversity, smallness, and equilibrium, 
^here is- cooperation instead of competition with importance placed not on ex- 
pansion but on contribution to the total,^ystem. Besides determining the 
operation of the system, the availability of energy also affects the human 
value .system by setting limits on what goals and values are possible^ It is 
ijow *clear that what has been referred to as an ethic of anthrot)ocentric hedo- 
nism and the entire liberal tradition were the result of the rapid growth period 
of the past twovcenturi.es which was subsidized by massive fossil fuel reserves. 
As these reserves are rapidly depleted, a new value sys^tem nust emerge as we 
make the transition to steady state. 

Conclusion * , 

0,i-l and coaL will not run out, but the ratio of -energy s 
^ spent in obtaining them will continue to increase until 

. costs exceed net yields. When the net yield of potential • 
» energy begins to approach that of wood, we will have re- 
turned to the, solar-energyrbased economy ♦♦ ..Whether such 
cliange A^ill come 'suddenly in a catastrophe or slowly as 
a gradual tread is one of the great is?5ues of our time. 

• ■ ' J , . / ' 

H. T. Odum I 

° ^ \ 
The emergence of an environmentally conscious ethic is necessary to ease the 
transition back to steady statet If man is to remain on the planet the old 
value-system must te transformed and the two-century long yalu^s of growth 
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ajid progress must be seen now as a ♦cancer- threatening, the life of the eco- 
system. We have it within our consr^igus powers to change not only ourselves 
.but- also our culture. The patterns of the outmoded and self-destructive 
culture must be transformed to meet exis6ing needs of ' the system; nothing 
less than the evolution. of a new ecologically sensitive humanistic-scientific 
culture type is required. SteadV state need not mean a reduction o^:' the 
quality of life but only different standards by which we J'ldge^the value 
of hximau life and our role in a harmonious relationship with nature. 
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j I. ' ' 4 ' ENERGY AND SELF-ACTUALIZATION 

* r * 

'J 

Karl E» Peters 
Department of Philosophy and Religion , ,> ^ 

Rollins College 
Winter Park, l^lorida 

^ - .In the branch of moral philosophy ^called normative ethics, there^ have 'been , 
many^at tempts to specify th^ good that men oyght to seek. Candi*dates for' 
* states of affairs held to be good in and of themselves have included plea- 
sure, health, truth, beauty, peace, love, union with the divine, or some 
combination of theso^ and other similar states of affairs. In this paper 
I wish to of fer my understanding' of the good men ought* to seek, and to 
justify my", understanding by showing how it incorporsftes other notions of 
what is intrinsically good into it and how it is compatible with the ways' 
things are, in the universe. Then I would like to show how this good can be , 
attained through ..three types of self-actualization that are found in both 
pre-indus trial and industrial societies. As. I do this I also hope to show 
* how the amount of energy available in a particular society affects the ways 
in which people actualize ^themselves or realize that^hicn is? good. 

In doing all this I shall be performing a double task — one, part nomative 
or ethical and the other. part descriptive or historical. On the one hand 
I will be suggesting^ what ought to be the good w0 aim at; on the other hand 
I will also be examining. in |p ^ery general way tVa good that people have 
aimed at in the past and in our own day. While I am qualified to do the 
€(thical task, I am not as qualified as an historian or cultural anthropolo- 
gist. Tbus^^the generalizatiqns I will maKe about past societies must be 
regarded as very hypothetical, because I have not done the detailed histori- 
cal study necessary ^to support them. ' 

The Good Humans Ough% to Seek * 

« 

In i*:s most general description the good humans, ought to seek is nothing 
else than systems or harmonious arrangements of parts. A number of elements 
constitute the goodness of systems. The two most basic elements are, firsts 
that the relatioaship between parts be harmonious or that the system be in- 
tegrated with^ it;s parts mutually supporting each other,, and second, that the 
' integrity of each part in the system be preserved. ' According to this view 
of what is good every system, and h*ence eyery thing that exists insofar as it 
is some'kind of system, is goo^* However, some systems might be better than 
others, depending on two other elements that constitute the goodness of "sys- 
tems', their comprehensiveness and efficiency. Of two systems that are har- 
monious 'and in which the integrity of each part is preserved, the system whi^ch 
is more comprehensive or that includes a greater number and variety of parts 
-iScbfitter. Further, of two systems that* are harmonious, that^ preserve the 
integrity of parts, and that are equally comprehensive, that which is most 
* efficient may be ^judged' to be better than the other. 

Although what have just said sounds very abstract and you may wonder hov) 
this can, be the .good that hum^Hjs ought to seek, it is easy to show that tfiia 
is indeed what human beings have sought .when they seeK the good. Specifically, 
wlien people seek truth, beauty, love, physical and/ mental health, and pleasujre, 
what they are really secRing to e^^ablish and maintain is ^ome kind of system 
^ or a harmonious arrangement of parts. Truth for example, id its-most general- 
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sens^, is *def ihed as the coherence of ideas with other ideas" and the corres - 
'pondence of ideas with experience* Truth is an harmonious arrangement of 
parts ^ namely of ideas and experience??. Beauty may also be understood in a 
sense," defined as the coheieence of Id-^as with other 'Ideas and, the corres- 
pondence of ideas with experieace- Xr?ith is an-. harmonious arrangement of - — 
parts; namely of ideas and expericrxes. Beauty nay <rlso be understood in a 
similar manner. John Cobb, Jr. writes, "When we describe objects 4s beautiful 
we -usually mean that they participate in a certain harmony of proporcions and^ 
• relations. Colors and shapes or sound? are so related with each^ other that 
•each contributes , to the whole in sudi a way that i?he whole in turn accentuates 
each ot its'parts/^1 Plays, symphonies, sculptures and pointings are systems 
in whicn the various components are harmonised together into a unified whole. 
Love, ;=^.lso, is .an example of systems or harmonious arrangement of parts; in 
this .case the parts are aspects of the peop-le involvfed. Not only is the re- 
latiopship harmonious but in true love the integrity of each individual in the 
relationship is preserved. As Eric Fromm, the psychologist writes, **Mature 
love. is union under tne condition of preserving one's integrity, one's indivi- 
duality. "2 , ' . \ . 

12 one moves from the social sphere of life to ths indiviTdual, one discovers 
that* physical and mental health, two goods which humans have always sought, 
can also be .understood as the mainrenance of systems or harmonious arrangements 
of parts. Ji biological organism is ^-hysically healthy when each of its parts 
is fulfilling its proper function in hs'mony with the other parts of the sys- 
tem. ^Physical disease is a-^breakdown i- the harmony cC the .phybical organism, 
either because the system is invaded by outside disruptive forces such as bac- 
teria or viruses or because it simt^ly breaks down in the aging process. Simi- 
larly, mental or psycljological health is often cpnsid^^red by psychologists to 
be a state of harmony in which all the various components of the self can be 
experienced and acknowledged in such a way that they complement one another. 
Carl Jung's conception of t\ie healthy human self, as an integration 'c f opposites, 
such as the conscious — unconscious, the masculine — femini-ne, or the clearly 
known — shadow aspects of the self, is just one example-^ ^ , . 

In each of the intrinsic goods I have* just mentioned the, two basic elements 
that 'make a system good are "present. In each case ther.e is an harmonious 
arrai^gement of parts, and the integrity of the parts is preserved. Insofar 
as ideas and experiences, colors and sounds, individual h^Jtfians,' physical or- 
r gans, and mental and emotional components exist harmoniously i;figether, there 
is something which is good, a system called truth, beauty, love, or physical 
and mental "health. 

However, somt such systems are better than others depending on the degree of 
comprehensiveness of the system and the degree of its efficiency. When one, 
compares two systems of thought, that which is more comprehensive or which^ 
includes a greater number and variety of i^Ieas is judged to be the greater 
truth. Further^ if two systems of thought are equally harmonious and compre- 
. hensive with the integrity of all parts being preserved, that T'hich is most 
efficient in the sense of being the simplest or possessing the fewest number 
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of basic assumptions is judged to be better. It was on the grounxl of in-, 
tellectual simplicity or efficiency that the heleocentric theory of the solar 
system \jas first accepted over the older theory that held the earth to be the 
center of the solar system. .These two criteria of what makes one system better 
than another may also be used in discriminating the more from the less beautiful. 
On th6 grounds of comprehensiveness' a symphony would be judged to be better than 
a popular tune. Bo^h can be beautiful, but the moire beautiful is that which con- 
tains the greatest number and variety of sounds organized in a harmonious whole. 
And of two paintings o£ equal harmony, integrity and comprehensives, that which 
creates its effect with the fewest number of brush' strqkes may be regarded as 
the better of the two\ When one considers the harmony of personal relationships 
in which ^individuals maintain their integrity, called mature love, as two lovers 
come to know and appreciate' aspects of each other that were at first not known 
^>r shared, we can say that love grows and the relationship is better^, because 
it Is more comprehensive. Further, insofar as a system of human relationships 
is based on the fewest number of principles, we might say that simpler 
system is better than one whose principles^^re more complex. i, . health 

is a state .Of affairs that is not often sipyke'n of in terms o^ u* ^i.*5es o£ health, 
'because a system of biological equilibrii/^i is of such a nature that either a 
person is healthy or he is sick; neyerth^ess, it may be possible, once basic 
health is attained, to speak of better aiiid worse physical specimens of a species. 
Thus for example* a championship athletp -whose body is finely tuned to accomplish 
feats beyond the range cf normal, healthy individuals, may be regarded as bett*=»r 
because he can accomplish these activitries more efficiently. Once the basic 
elements of a system — harmony and integrity of parts--are ^present , then systems 
can be judged to be better or worse in terms of their comprehensiveness and effi-' 
ciency . 

So far I have been attempting to show that the good which people ought to seek 
is systems or harmonious arrangements of parts on the grounds that this general 
understanding of the good expresses what people are seeking when they seek such 
traditional goods as truth, beauty, love, and piiysical and mental health/ I have, 
however, omitted^bne state of ^affairs that more people consider to be intrinsically 
good than any other., namely pleasure, happiness, or the feeling of satisfaction 
or pleasantness, which are simply the emotional states chat ac ompany the achieving 
and maintaining of systems or the harmonious arrangements of parts. Pleasure then 
is the felt counterpart of truth, beauty, love, and health, and it is an indicator 
th^t harmony has been achieved or is being maintained. Fu; uher, it might be possi- 
ble that the more comprehensive and efficient a system, the greater the felt plea- 
sure that accompanies ic; hence the degree of pleasure might be an Indicator of 
the degree of goodness of a particular harmonious arrangement* of par\:s. 

Not only have peopL. sought to create and maintain systems of the types we have ^ 
been considering when they seek that which is considered good, but the establishing 
and preservation of harmonious arrangemenjts of parts is consistent with ^ basic ^ 
value judgement that jpeople have made when they say that creat^ion of the v7orld 
and the continual evojlution of life and culture are good. Behind this fundamental 
value judgement are tjwo general facts. The first is that creation is the creation 
of order or of harniorlious systems and that evolution is the continual establishment 
of ever more comprehensive and efficient systems. The s'econd general fact is that 
with the evolution of systems there is also an increase of disorder, expressed in 
the second law of thermodynamics as an increase of entropy. In terms used by 
Howard T. Odum, whenever energy is used to create structure, some of that "energy 
goes down the heat sink and is lost'^ as potential energy for the further 
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creation and maintenance of harmonious systems of parts* Thus, the continual 
creation of the world is both an ordering and a disordering process, ^and, accord- 
^ing to the second law of thermodynamics, disorder will win* . 

^ ^ s ^ 

In spite of this projected outcome, the almost universal judgement of mankind 
throughout history has been that disoi^er or random motion is bad. Such judge- 
ment has been expressed in various religious traditions, vhich, for example, 
have. viewed the woxld in terms cff a conflict between order and chaos, with the 
good deities on the side of order, or which, in another example, have judged the 
order jf the world to be good so that it can serve as a basis' for the design 
argument for the existence of God. That religion has judged order to be good and 
disorder, bad is also exemplified in the, fact that the term "religion*'^ has even 
been defined in terms of. order overcoming disorder. Anthony Wallace, professor 
of anthropology at, the University of Pennsylvania, has written: » 

/The essential theme of the religious event... is the dialectic of dis- 
organization and organization. On the one hand men universally observe 
the increase of entropy (disorganization) in familiar systems: metals 
rust and co.rrode, woods and fabrics rot, 'people sicken and die, personal- 
ities disintegrate,, social groups splinter and disband. And on the other ^ 
hand, men universally experience th^ coritrary process o^ organization: 
much energy is spent preventing rust^ corrosion, decay, rot, sipkness, . 
death, and dissolution, and indeed,' at least locally there may be an ab- 
solute gitn of organization, a real growth or tevitalization. This dia- 
lectic,, the "struggle" (to use an essay metaphor) between entropy and 
' ' organization, is what religion is all about. The m($st diverse creeds 
unite in the attempt to solve the sphinx-riddle of the relat-ionship 
between life and death, between organi^attor. and diso;:ganization, . . . 

But religion does not offer just any solution: " it characteristically 
offers a solution which assures the believer that life and organization 
will win, that death ai.d disorganization 'will lose, in their struggle to 
'^come the characteristic conditions of self and- cosmos. .. > 

This-fearae judgement that, whether or not it actually will, order ought to win 
out oyer disorder is expressed by physicist' R. B. .Lindsay in what^ he calls the 
"thermodynamic imperative." 

Life in the form of human beings has through thousands of years waged a 
relentless struggle to build a civilization which represents an attempt 
co^ increase the availability of energy for transformation or, as' some 
would prefer to put it, to fashion order out of disorder. ,.Even though 
the second law guararjtees that the struggle will not avail and that we 
must all go down ultimately to defeat, the challenge to fight ch is 
still there. To me it; conveys the distinct suggiestions that we as in- 
, . dividuals should endeavor to consume as much entropy as possible to 



^Howard T. Odum., Environment, Power, and Society (New York: Wiley-Interscience, 
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increase the order in our environments This is the ^thermodynamic impera- 
tive, possibly not unworthy to rank alongside the categorical. imperative 
of Kant or «ven the Golden Rule. 5 

Consume as much entropy as possible, increase' the availability of energy for 
transformation — for the creation of order.. Here, once again, is ran expression 
of one of our criteria- for determining the degree of goodness of a, system — 
that of efficiency. Of two "equally harmonious and comprehensive systems, in 
which the integrity oft parts is preserved, the one which is established and 
maintained with the most efficient use of. energy, that £'S,^with the least en- 
tropy or ener'gy down the heat sink, is the better of the two. It is better - 
because it leaves more potential energy available for the^creation oi further 
harmonious systems, for the expansion Qf present systems toward greater comp- ^ 
rehensiveness or for the maintenance of present systems for a longer period of 
.time. ' * - ' h ' 

With this it>seems that my conception of the good humans ought to seek ^is once 
again supported • It is good to establish systems or harmonious arrangements 
of parts in vrhich all p'arts maintain their indi>>idual integrity. It is better 
to establish more comprehensive systems. It is even better to establish the 
most comprehensive systems one can in a way that combats entropy by the most 
efficient use of energy. 

'Energy and Self-actjialieation in Pre-industrial Societies 

In the context of the good men ought to seek thac we have just described and 
attempted to justify, what does it mean^. f or an individual tcf fulf:*ll himself?/ 
Using the term "self-actualization," which is borrowed from the psychologist 
Abraham Maslow but not: necessarily used in t^S^^way he use^t, I suggest that ^ 
man can actualize himself to attain the good he seeks in three ways: (1) 
- through service so that the social system is maintained and the demand^ of the 
ecosystem are, met/^(2) through individual self-transformation into an altered 
state of consciousness in which the contradictions found In the world of space 
and time are resolved In the experienced harmony of all things, and (3) through 
creative activity that leads either to an imaginative or to an actual alteration 
of external world systems. 

In what follows I also want to Show that humans have in fact found fulfillment 
-in these three .ways throughout history. Self-actualMation has been possible 
in pre-industrial as well as in industrial societies. This is especially im- 
portant to realize in a time when many people seem to think that the good life 
can only be attainedrby using lar^ge amounts of energy. 

Pre- industrial societies may be divided into hunting-gathering societies, which 
live off the land and hence utilize solar energy only insofar as it produces 
things in their natural state, *and agricultural societies, which ^larness solar 
energy more efficiently in the production of crops and in animal husbandry. -In 
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^oth types of pre-industrial societies individuals find fulfillment or self- 
'Sctualizatton through service. 



In hunting-gathering societies, organized socially according to kinship and 
with a i^imple division* of laboi? between men and Women hutnans are involved 
in tasks that provide for the physical sustenance of society and for the 
protection of society and its members from human enemies. Many of these tasks 
involve the direct interaction, with nature in the procuring of food, fuel, and 
shelter or tVie direct confrontation with possible enemies. However, other tasks 
are attempts to deal with the natm al environment and other humans in4irectly 
through the* use of religious ritual. Religious ritual is used to. intensify the 
chances of acqOiiMng game, to protect members Sf society from invading forces ^ ^ 
that d:.srupt the lives of individuals or that threaten the security of society " ' 
as, a whole, pr to restore equilibrium toi nature, society or* the individual after 
disruption occurs.^ In primitive societfes both direct action and religious 
ritual are used to helfr maintain the system, ^and an individual finds fulfillment 
insofar as he experiences himself serving the system either directly or indirectly 
so as to contribute to the preservation of the structures that are necessary for 
the- survival of himself and his society. ' • * 

In agricultural societies that have mdre effactively harnessed ^solar energy in 
th^ production of food, there is a growth in the density of population and ai 
more comprehensive social system. Some agrarian soc|.eties have developed hler- 
archical social systems 'with clear-cut ditJtindtion^ of sexual ^nd class roles, ^ 
which can be regarded as parts of a more comprehensive sptem. The inq^grity 
of the parts must of course be preserved. An example of this type of society 
•is the caste system of ancient India. To many modern westerners it would seem 
that such a system would' not be one in which an individual could achieve pers- ^ 
onal self--fulfillment. However, if one of the ways of sel^f-actualization is 
through service, then it is possible to 'speak of personal fulfillment through 
the achievenfent of excellence in the {fejform^nce of the roles of the particular 
class to which a person belongs. The Indian philosopher S. Radhakrishn§«i makes 
thio^ point. He does not accept the idea of caste, that one's position in life 
is determined by genetic and social inheritance but he nonetheless argues that 
the foiirfold class stru<;ture of Indian society is democratic, ^because it insists 
that all people ^ire equal in that each self "has the right toVrow in its own 
way," because it allows for the kind of indi-viduality that is Aot "an escape 
from limitations" but "the willing acceptance of ^ obligations," because it accepts 
all work as socially useful and as equally important economically, and because 
it^ regards social justice not as "a scheme of rights but of opportunities" in a 
society that "is a pattern oi an organism in which different organs play diffe- 
rent parts. "S By fulfilling their roles in society, which are judged to be con- 
sistent with their personal potentials and which contribute to the maintenance 
of the whole complex social order in relationl'^io nature and other societies, in^^ 
dividuals were able to actualize themselves through service in stratified, pre- ' 
^•industrial societies. 

However, even in hunting and gathering and in agricultural societies, people were 

■ : \ 



^Cf. Wallace, "The Gotls of Ritual," pp. .;.02-166. 

~ ' . ; . ' 

S\ Radhakrishnan , Eastern Religions and Western ThouRht (London: Oxford 
University Press, 1958), pp. 367-368. 
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jaot only interested in maintaining existing systems. While the maintenance 
of existing patterns of harmony is good, it is not nece^ssarily the greatest 
good imaginable. Humans have the>ental capacity to extrapolate existing 
order into higher levels of order which are more harmonious., iiore comprehenr ^ 
sive, and in which the integrity of a greater nuni)er of parts is preserved. 
And once this greater: good is envisioned h^an beings seek ways to reach it. 
They do. this through the^^other two. . types "of^ self-actuali2atidn, both of which 
involve change.^ Through self-trandf ormation a' hiiman being changes his state 
of consciousness so that hfe is able to experience the highest harmpny, and ? 
through creative activity a .human being alters the external world. 

In pre-industrial societies self-actualization through self-transformation 
into' an altered state of consciousness seems to have taken place, interestingly 
enough, through ritual activity. Although ritual probably functioned in such 
societies to help maintain the social-natural system, as prs. Eugene d*Aqyi[i^^; 
and Charles Laughlin, Jr. suggest, the rate of ^correlation of priMtive;r§ri0 
ious rituals. with the finding of game or the production^^of crops was p^pBa^^^^ 
not ;suf f icient to account for. the continued use arrd development ot ritua^ 
tivity. They hypothesize that the universal use of ritual is ^ue in vl^^^ 
to the effect it has on the brain— an effect that transfoi:]ps hu^^^ 
'into an experience of a state of harmony that is greater than what one ejfcpui^l^s^^^ 
in the .experience* of the everyday world. In th.elr article ,_"lftie _M 
Determinants of Religious jRitual Behavior, d*Aquill arid Laughlin shql.^ 
religious ritual is associated witl} systems of ideas that, in the form of ^yths/ 
post and intellectually try to resolve the fundamental contradictions of ex is- T 
tence, for example; the conflict between good ^nd evil, order and chaos, o| tfi_i 
tension .between self and the other, the human and the 4ivin6^ Then, buiT4inj; 

^ upon ^recent work on the human brain, which divides the Brain into an energy- 
expanding or ergotropic system associated with the dominant "hemisphere of th^ 
byai-. and an energy-conserving or tropho tropic system associated with the^on- 
dominant hemisphere, and which suggests A^at the two systems alternate injeyety- 
day mental activities, d'Aquili and Laughlin cite evidence that if either pI the 
two systems is stiitiulated sufficiently there is a kind of sp_illo_ver effect in§o' 

, the other system so that both systems fire simultaneously rather than alteraate^^^ 
This sitnultaneous firing is experienced as a particular type o,f .altered stat^ of 
consciousness. When the regular, repetitive, "^rhymic activity of ritual is parti- 
cipated in for a certain length of* time, the ergotropic system is driven; to t:he . 
point where the trophotropic system is fired at the same^time. This heightened 
level of brai'a, function is experienced as a resolution of lifers contradictioiis 
in a unification'' of opposites — of order and disorder, of good and evil, of the 
self and, the other, and of the everyday world with the divine. ^Thus, tnrdugb 
ritual the highest harmony can be attained. 

In* ritual activit?y this experience is only momentary; there is, however, a way 
of reaching the* same state which is longer lasting. By stimulating the energy- 
conserving or trophotropic system of the brain tHrough sensory deprivation to 
the point when the ergotrophic system is fired at the same time, the same oceanic 
experience is reached. And pre- industrial humans, did this through various types \ 

^Eugene G. d'Aquili and Charles Laughlin, Jr., "The Biopsychplogical Determinan'ta 
■ .of Religious Ritual Behavior," Zygon; Journal of Religion and Science , 10- 
(March, 1975), »pp. 32-58. • . 
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of meaitation, especially in the more developed, stratified, agricultiital 
societies in^ which the inemSers of a select group, priestlypclass or monas- 
-,tic,:$rde^^^^ the -time to engage at length 'in/cieditative ^:fectice^ d*Aquili 
4nd Laughrin write, "DurJ.ng Intense meditative experiences, such as yoglc \ 
ecstasy, and the iinid mystica of^the Christian tradition, the experience of the 
-unio^^^^ to th'e experience of tie total union gf self 

-an4:^other, or, as.it is expressed in the Christian tradition, the union of .the 
4iifWth::GodJ' 10 ^\ _ ^ , ' 

l^^us,, |hrough ritual and meditation, pre-.fossil . fuel inan was a})ie ^o actualize 
hifis^eif through self-transformation to experience a harmony of harmonics • Such 
/fa traasf^^ the self is usually judged py religious people to- be ^a 

* greater. good than, the maintenance of .systems, on earth,., only to Jje surpassed^by 
.a ;g6nject^ state -of bliss 'to be realized; if the proper frame of mind is' held, 
' rafWr ideath . *^ ^. 

/It ong^ accepts my understanding of the good men ought to seek as the creaxing 
and maintaining of harmonious systems in which the integrity of parts ia.pte-^^^ 
^ -s^eiS^edv, one might ask, is the integrity of part » ipreseryed in the exp^fi'^nc^^ ' . 

of comprehensive harmonies attained through riturj andT^t^ditatipn?^ . 

' Jonm^religious t?taditions, in interpreting^ the oceanic ^perdence, speak as 'if 
- |iie.,p^^ instead of an individual identity^, _a ito^t^ 

in thej.d^^^^ sea of the eternal. Because indiyiduai identity i^ correlated wi^^^^^^ 
a:.spatip-t order, when thgi self is no longer expjarienced^^a^ i^ique 3but 

§a disjolve^^ or the 'Void,** it .is thought that : the cceanic ^x^^^ 

\ ence/t^^^^ space and time. This interpretation, however,^ 

*tems .approach to the godd men seek,* because the idea of namon^ of parts in jwM 
\ e>ijdi,^art retains its integrity implies A -spat io-t*einppra^^^ fhexefpx^^ 
a jMtti^^ interpretation of the experience, pf unity vit§ the' universe, p^^ 
through _ri^ and meditation, is that i^ is an intuitive taste *pf tlie iha^^ 
pi a /.grand w System — a harmony that must be further eiabp^ated th^^ 
ilO^ r^ttpnalrempirical inquiry so that we can understand* how each inidiyidual^ 
its^^prppe place in the ^stem and hpw the system^ is indeed a harapny^of parts. 
VSuch an underst was partly achieved by ancient iapr'sm and\is npw bC4S8 

.worked put in disciplines su9h as ecology and systems theory. Self-actu.aiiza-- ^ 
_Mpn thrpugh. selfr-transtormatio^^thus need not be^ antithejiical to scientific 
.imdejrstanding;, in fact it must be complemented by scientific reason if the in- 
^tegrity of paifts is to be pireserved and if the good men seek is to be truly 
/tin^^ realized. ' . y^* ' * * 

-SSe:^third type of self-^actualizatioa in attaining that which is good, or li^r- 
' monies of parts, is through creative activity that either actually or^ii^a^i- 

nati^yely transforms the external world. Pre-iodus trial humans, especially in 
I** so_iar= powered, agricultural societies, were able to actually alter their en- 
vironment in a mo'dest way. with a technology that cleared and cultivated the 
la|id,^ an^^ built irrigation systems,, in t)rder to harness the^sunV? .energ> 

and grow crops for an exi ending, population. 1\ However, because of the Jiinited 
supply of energy* in comparison with today *s/society most of the creative trans- 
formation of the world probably took .place imaginetively through certain inr . 
tellectual professions and the fine, arts. Further, again because of the relative 



•''^Ibld.. p. 52. V ' jfe' * " . ^ 

^%ircea Eliade, Cosmos and History ^-j^New ^ork: I^rper Torchbooks, 1959) , 
gp • 51-62 • - . 



limited supply o£ energy which meant that the majority, of people had to spend 
most of their time working to supply the basic needs of •the.syGten^ only a 
few members? of society — the aristocratic group of philosophers, mathematicians, 
dramatists,, epic historians,, and priests — could achieve self--actuaiization 
through their intellectual and artful creations of^ systems of truth and beauty 
that heightened and- surpassed evefyday experience. ' . 

Yet, even with the limited supply of energy that allowed only those at the top 
of stratifi'fed societies the time for extei ive creative activity, for the masses 
there was still some^opportunity to participate in this type of self-actualiza- 
tion. For ritual, in addition to being regarded as a means of maintaining the 
netural-social system,' in addition to being a way of achieving self-transf or- " 
ination for very limited periods of ^time, may also he understood ^s a way of ^ _ 
artistic expression. J.n his home and temple^rites the river age man could at 
least participate in artistic activity even if he was inot its prime creator, 
and in the, annual festivals that helped *to usher in a new year he could also 
participate in* a great codiuic event of the dissolution and recreation of his 
society/and world. 12 it it; interesting *to ask if vour modern, scientific tech- 
nologies will ever have the comprehensive- iiapact/on the lives cf people in 
ailowfng them to achieve self-fulfillment in the vrriety of ways that the ^o- 
calied' primitive., man's religious ritual enabled him to find the^good iife# 

Energy and Self-actualization in Industrial- Socie t ies " - ^ 

In 1750 England begar^.^to convert its fuel from charcoal to coal and coke, providing 
a'new source of energy for the First Indfist: Jal Revolution. Aroun ' 1860 pil and. 
Its propel ties as a fuel became know^i in Pennsylvania, providing a new forni of ^ 
fossil -.fuel to combine with new developments in science and technology thr.t in- 
augurated the Second Industrial Revolution at the beginning of , the twentieth 
century. With this new energy source 'the third type of self-actualizatioa, 
through creative activity, thai: actually tranoforms the "world has become more 
of a possibility for finding the good life for more people than ever before" in ^ 
history. A new elite of scientists, industrialists, technologists, businessmen, 
and politicians has combined to effect major transformations of the world and 
thus create more comp:f;ehensive macerJLal and social ^systemc The result has been 
a\ vast,* worldwide transportation ne^^'ork- of cars, buses, :rucks, ships, trains, 
and planes— fueled with petroleum, pr^odiicts ; artificial environments to make 
people more, comfortable and toi^rotect sensitive equipment such as computers — 
driven by ^electri-ity produced by fossil fuels; a food production pl:#cess that - 
feeds hundreds of millions of people, farm machinery, pesticides j processing 
^ants, supermarkets, and a transportation system that links these together — 
ail. based on oil. . ' 

Most/ people today would regard all thig as good, as progress. In terms of the 
.conception of the good as systems or harmonious relctions of ^ parts, the creation, 
of more s*:ructure as a result of ap-^ increase in energy is a good thing* With 
more energy we have been able to^ create more cpmplez systems of society in rela- - 
tion to nature than ever before. I^ the comprehensiveness of a system is a 
"criterion of its worth, we have Indeed progressed toward greater good* 

Furthermore, the new creations of fossil fuel technology have provided an oppor- 
tunity foi greater numbers of people than in pre-industrial societies to angagt. 
in self-actualization through creative activity that imaginativdly transforms 

B. F* Skinner. Walden Two (New York: The Macmillan Coirilpany, 1972). 



the world. As the. jobs that provide the basic necessities of life are taken 
over by machines, and as humans still .work to help maintain Che system but' 
how*as^the managers of machines, people are freed from the tiring, time-- 
consuming, back-breaking toil of pre- industrial man, to have time, if they so 
desire, for intellectual and artistic activity. The opportunity to find *ful- 
f illment in tKis way is no longer open to an aristocratic few but is now a 
possibility for the thousands of people going to .evening classes in education, 
to art ^studios, to photography clubs,, to cr^ft courses, and to lectures and 
discussion groups. ' *f , , 

HowBveri' although more^ people tTian ever before are actualizing .themselves by ^ 
creatively "transforming "^e world, most of us still find o\irselvjes(not as the 
creators of new complex systems of industrial societies but as servants main- 
.taining systems created by o^ers. While the maintenance activity of ^society 
is.n»)t just physical as it ^tended to be* in earlier societies, self-actualization 
through service is still probably the dominant way in vhich most people reach 
for the good^ Even though in their spare time they may have some opportunity 
for' intellectual and artistic cre'ativity, people^such as the coal miner, th^ 
automobile assembly line worket, the third, grade school teacher, ^nd the family 
counselor ate all working to keep the systems created in industriaxizatlon and ♦ 
fueled by fossil energy going. We are servants 'of th,e system.' 

Even though one find^ seif-actualization through service in ^industrial as well 
as in. pre-industtial societies, there do seem to be two important «lifJEerences, 
both, of which are attributable to fche increase in available energy and the cor- ^ 
resprbridin^ increase in the 'compreh^^^veness ^of systems. ^' , ^ 

First, in industrial societies there is an increase in the possibility of in- 
dividU'si freedom over pre-industrial societies. In the more comprehensive 
soejfel system^ that have resulted; from the additidff of fossil fuel energy to . 
solai; erfergy there is a greatei? variety and number of roles that people can 
play as part^ of the system. In centrist to^the rather limited number of ^^""^ 
latively fixed vocational roles. in , hunting-gathering and agricultural sox:ieti^, 
today a child grov/injg up has ? ^unneroiis set of vocations from which he can choose. 
ThtlS, a young person today has a greater chance of fulfilling his own unique po- ^ 
tencials than a young person in ancient Hindu society, where only' a very limited 
number of options were present and which options a person actualized were largely . 
determined by birth.. \ T ' « 



Besides having a greater niftiber o£, choices, some people in' industrial societies 
have more power to actualize the choices they makers to how they serve the sys- 
tem. In pre-industrial societies mo st\ men,, women, and perliajps even children - 
were limited to the tasks necessary to!^meet the tiasic physical needs of the sys- 
tem; the dominant occupations were the'obtaining and processing of food and^the' 
protection o^ the system from 9Utside invaders. Evan if one did conceive of a 
different possible option for a life vacation (and it is questionable whether 
this was even possible), the demands qf* the system limited tfhe individual's power 
to act on his dream. However, as fossil fuel technology developed to the point 
of replacing human and. animal power in ^he meeting of basic needs^ people have 
become freer not only to envision new vo|:ational possibilities but also to act 
on them.. Most affected by this have bee^ women and children. Labor saving 
devices in the home have liberated womenlfrom domestic maintenance activities 
so that, if they wish, they can have a c|reer and serve the system in a way more 
acceptable to their own personal desires |I and abilities. Modern technology has 
also freed 'children from manual labor . on ^^f arms and in family bua^ne'sses and has 
•given them more time for education. THi^ has permitted since the late 1800's 
the development of the educational sy$tei| so that in fossil-fuel societies. 



colleie .nd university education occurs on a ve,ry large scale. The utiliza- 
tion of fossil fuels in mode^ technology has thus created more compi;*6hensive 
social systems and chrough these has given people more choices and also greater 
opportunity to fulfill their choices. 

The second significant difference between industrial apd pre- industrial societies 
regaiding^^&elf-actualization through service is not as positive as the first. 

»As systems fueled with additional energy become more comprehensive, with a greater 
numWer and variei:y of interconnecting parts, it becomes more difficult .for the 
individual ta perceive the significance of his place .in the system. Whijle he 
still is ^spending much of his life working withiA the system and for the syster', 

, even though without his effort the system is so large andVcomplex he begins 
to. feel that what he does really makes little dif fexence. \ And if he <cannot per- 
ceive how the fruits of -his labor actually support the system he is serving, he 

^ may avert experience a senses of lostness, of alienation,* and; of ieaningiessness. 
While^service is still a part of ,our lives, -it is more^ difficult in industria^J.* 
than in. pre- industrial societies to see the significance of out service; many 
have even come to think that service is not a legitiinata way of achieving serf- 
actualization. - Rather than being self-fulfilling,^ service has become a necessity 
in order to meet ^lir own basic needs, and we look elsewhere . than to our primary 
vocation for^way^ to realize the good life. * ^ % 

If we look ba^k to my original proposal> concerning the good that people ought 
to seek; I think we can understa:nd what has happened and why the sense of lost- 
ness, of alienation, and of meaninglessness , which p^GJSd^^J^^i^ modern itidustrial 
states, .may be an indicator that something has gone wrong and that too much energy 
may^not be a good thing. You will remember *that the good was defihed as, systems 
or harmcmies in which che integrity of each of <:he parts was preserved, and that 
it was suggested that a more comprehensive and efficient system was better than 

.^a less comprehensive and efficient one, as long as the harmony and integrity of 
parts was preserved. Wi^at has happened, I think, as a result of increased energy 
is the development of more comprehensive systems that are still harmonious, but 

" in which the parts — in this case self-conscious liuman beings — are no longer able 
to maintain their integrity .* Fr^' his point "of view the individual no longer is 
able to see himself as essentia/ to the functiohl^ng of the social system (even 
thoygh he is when, his- situation is looked at objectively). Thus, he regards him- 
•self as lost and isolated, and his life seems meaningless. 

The sense of being lost in the system and the resulting impossibility of finding 
fulfillment, through service in a modern industrial state ..ir.ay be contributing 
factors to many people, especially the young, turning away from society. In 
some instances they have tried to find social systems that ^are limited in comp- 
rehensiveness and are isolated from the main social system. The attemp.ted return 
to- agriculturally based communes is an example of. this, a\id B. F. Skinner's Walden 
Two is a Utopian vision of a more limited social system in which self-actualiza- 
tion through service and creative activity is possible. ^3 \^ other instances 
many Have turned inwajd in an attempt to^find harmony ^hrough $elf-triatt&f ormation 
into an altered state of consciousness by employing the techniques of Yafga or Zen, 
or through the use^of mind-expanding drugs. And one might expect that thejse trends 
will continue? to exist among those who are, aware of their own sense of meaningless- 
ness and who see thjts as partly a result of the bigness of the industrial state, , 
whjch in turn is the result of the use of fossil fuels to ?upplemeht the erjef^^gy ^ 
from the sun. . - ' ^ 
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Many people today are concerned, legitimately so 5 about the projected "fact that^ 
we will run out of fossil fuels In the. not too distant future. To people so 
concerned what I have said should be of some comfort, because, I have tried to 
show that serf-actjualization In all three ways Is possible In pre-lndustrlal 
as well as Industrial^ societies. The good life will s^ll possible In the 
future even If our energy reserves are depleted and we to not develop viable ; 
alf.emat'lve sources; it will still be possible even if we have to return to a 
modified agrarian system. . ' • • 

, . ^ • ' ' ' 

I l^fLVe also tried to indicate that we should not only be concerned with the 
depletion of energy but also that we may Tiave a problem with too muph energy, 
because, although increased energy has given us greater freedom over pre-indus- 
trial\man,^it: ha"fe also led to the demise In the minds , of many humans of achieving 
self-actualization through meaningful service; If we do discover alternative 
source.o of epergy to fossil fuels in the years ahead, and if these new sources 
turn out to1>e unlimited, my concern n^y become a real danger. It will become a 
8erio,us question whether or not too much energy might he a bad. thing. Even if 
through technological creation we achieve a breakthrough that leads to unlimited 
.energy foir mankind, we may still wish to control the'"f4ow of that energy. Tn 
particular we should be concerned with decentralizing our^huge Social systems so 
that individual, humans can regain a sense of their own integrity as a significant 
part of society and once again find, fulfillment through service. And then, with p 
the energy available 'people could also realize the^ good through creative activity" 
in. intellectual endeavors and in the ffije arts, and throqgh personal self-^irans- 
formation into a state in which the harmony of all systems may be experienced. 
If all this occurs it may still be possible to reach a state cf ftuman ciyilization 
in \^ich the greatest possible good is realized on earth. 
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Introduction ' ^ , - ^ 

Today's environmental^ education (EE) has "^.ome a long way from the days* of 
W. Jachian's Nature Study Program. Its ineer4isciplinary, holisii^*^ 
on problem-solving, and decision-m§king (Stapp, 1969; U. S. Office of Educa- ' 
tioh, 1973) includes both conceptual and affective domains (Horv^, 1974a) 
In. fact, many researchers (Naylon, 1970; ^ Swan, 1971; Voelker, 1973) have 
stressed the important role attitudes, values and beliefs — the affective 
domain — play in environmenfial decision-making. 

There seems to be no lack of reports assessing knowledge and/or opinions 
regarding Venvironment-related .problems (Bamett, 1970; Chaney, 1970; Con-, 
stantini and Hanf, 1972; Hine and Gerlach, 19/0; Mitchell nd Lunneborg, 
1973; see also Voelker, Heal aftl Hotvaf, 1973). But the vast majgrity of 
populatfions in these studies w^ High school or college students or adults. 
As Knapp (1972) points out, few studies have examined the attitudes of ele- ' 
mentary and junior high students toward their environment.- Knowing how ^ 
these children view their world woul^. allow more effective EE planning for 
the critically-important younger students. 

The Problem , ' ^ 

This ongoing research* program seeks to understand elementary and junior high 
students' orientations towards the environment and environmental problems. 
For our purposes, we define the res onses on the measurement instruments 
developed as ENVIRONMENTAL ORIENTATIONS. 
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ENVIRONMENTAL ORIENTATIONS— (EOs) . Th^' expressed responses of 
individuals to both general and specific aspects of their en7 
vironment. EOs reflect both cognitive and affec-tive input 
involved in environmental decisions. (Horvat, 1974b, p. 10) 

Three instruments, .collectively titled the' ENVIRONMENTAL ORIENTATIONS INVEN- 
TORY, were developed. Each instrument focused on one area of orientation: 



*Research reported here^was primarily supported by Grant 0EG-5-72-00A5 (^09) 
from the U.» S. Office of Educ^tipn:^ The author expresses his thanks to USOE 
and also acknowledges, with j^^iTtude, support provided by the V7isconsin Re- 
search and Development Centi^irri|ir Cognitive Learning, the Department of 
Curriculum'' and Instruct ioii^l^lversity of V7isconsin-Madison, and the State 
•University' of New York (glMV Research Foundation. 



A. ENVIRONMENTAI< ORIENTATIONS ,ard the present and future (general 
feelings of op\:iinisin or peswxxnism toward "the world of today" Snd 
"the world of tomorrow") measured on two, ten-item semantic diffe- 
rential scales (modified from scales originally developed by 
Burchett, 1971). This instrument, titled the "World of Today/ 

^ Tomorrow", required students to express their feelings simply, by 
checking one position on a five-potnt scale'^ for each pair of ad- 
,jectives. For e> ample: ^ ' • ' 

OUR WORLD OP TODAY ' ^^--^ - '^T 

Ugly : : : 'Pretty 

* 

. Clekn : : : : Dirty 

^The same adjectives w£5re used on the "Our World of Tomorrow" scale. 

B. ENVIRONMENTAL ORIENTATIONS toward general and 'specific aspects of the 
environment and pollution^ irieasufed .on a twenty-severf item Likert format 
instrument. This* instrument, titled "Some Ideas I Have", allowed stu- 
aents to express their agreement or disagreement with Items along a five- 
point scale. Items included: ■ ^ ' *^ 

- Soon there may be too many people living on the earth. 
-.Don^t waste t^^g-bast T. V. time with programs about pollution. 

- U^ a lot. of weeH-killer in your garden, so you won't have so 
-^many weeds tpjpull'. 

Development procedures favored items that would attract a wide diversity 
of response, and be scorable on a2§cale of "environmental fesponsibility" 
(determined by a validity, panel) . ^ ^ ' , 

C* ENVIRONMENTAL ORIENTATIONS toward specific environmental problems, con- 
■ ^tained in an illustrated ten-story format, followed by various "solutions 
^ to these problems. The stories, collectively called "Stories About FLeal 
Life Problems", were on: 

Wilderness Use> Strip Mining 



Air Pollutiorf"^ ' Clear-cutting 

WSter Pollution . - Overpopulatior 

Solid Waste/Recycling Land Use 



Each story was open-ended and developed through procedures designed to 
make them usable with elementary and junior high students. No s'tory re- 
quired reading ability higher than Grade 4 -(Fry, 1968). The solutions 
to solve these open-ended problems were empirically derived from sugges- 
tions of fchildren, both in structured .interviews and written formats. 



"Measuring Upper Elementary Students* Environmental Orientation Toward The 
Present and Future", a report detailing development of the sematic differen- 
tial', is available upon request, from the author. 

2 . ■ • I • 

Development of this Likert scale is discussjgd in Horvat and Voelker, 1976. 

>. -»« 1.1 • ^ 



. Content analys-l^s aided the establishment of categories for the solu- 
tions children proposed, ^ . ^ ** "* * 

Collectively, this three-instrument battery provides information across a 
range of environmental' orientations — - from specific solutions preferred to 
specific, problems, to the, general optimism/pessimism that children express 
for their world* * ' / 



While developing this^ affectively-focused instrument battery for upper ele- 
ipentary and junior high school students, we included multiple validity and 
reliability checks. Following* pilot testing, the final field test *of the 
.revised instruments in .the battery waS' conducted wi£h 665 .fifth and eighth 
grade students in *f our Wisconsin communities. Details of statistical analyses 
of data and* instrument development/revision ^re contained in Hdrvat (1974B) . 
We will, replicate the' study during the fall of 1977, using school populations 
drawn, from western New York ariH northern Illinois. . 

Factor analysis of field 'test responses on the three-instrument inventory 
helped identi'fy the following orientations, which represent ^scales of items 
within the tftree instruments: * * ^ 



"The^o-ld of -work today ^ 
The world of work tomorrow 



Scales from 
"Some Ideas" 



,tse/abuse of nature ^ 
overpopulation/population control 
general environmental concern 
eco-responsible behayior 



'Scales ■ 

from 
"^"Stories 
- About 

Problems" 



personal* concern 
eco-insensitivity 
environmehtral protection 
technology 

action towards nature 



Here is an example of an item included on each of the above factors: 

1. Scales of Orientations to gei\eral problems in the environment (from 
"Some Ideas"): 

"If my dad owned a marsh or woods where some 
use/abuse ofv nature animals lived, I would like part of it made 

into a playground (like at school)." 



overpopulation/ 
population control 



V'From now on, people^ getting married should 
have no more than two children." 



general environmental "I worry about the environment (problems 
concern like pollution)." 



V 



The initial stages 'of developing "Stores About Real Life Problems" are 
described in Voelker and Hprvat, 1976. 



j All ten items loaded on the Same factor; i*e., the semantic differential 
'scale was uni-factorial. * 



eco-respon^ible "Soda pop should be sold in bdctles^^hat 

behavior can be used again, not in cans." 

2. Scales of Orientations toward solutions to specific problems (from 
"Stories About Real Life ^Problems") : ^ 

* personal <y>ncern "The. best way to solve ttite problem is for 

> , Jo Lynn's family to move^way,^ or her mother 

get another job.'*''^'..XA.^^^^it^o^" which ignores 
' the environmental problem to. which the story 

refers ,"^but solves the problem for the family.) 

' eco-insensitivity. "Keep the factory open.. Jobs are more impor- 

. ' , ' tant than a little air pollution." . 

environmental "Stop all the strip mining. It ruins the 

protection land. Use tunn'^'* mines instead." ^ ' 

technology - "Put a filter on, the chimney to stop;- the , 

smoke." * * 

action towards "Cut the tree down before someone gets hurt.". 

• nature v ^ • ' 

■ J 

We used the independent variables of Grades (5 and 8), I.Q. (low, mediumf^ 
high). Socioeconomic Status (low. medium, high, based on father's occupatioff'.^ ' 
ranked according to- the Nortn-H?ct ,^ 1974, scale). Community (urban, suburban^, 
rural) , and Sex (nested within grad^) . The dependent variables were scores on^ 
the .various EO scales. Using* a' multifactorial Analysis of Variance (ANOVA) 
procedure, we "compared" scores on these scales, arranged by the independent 
variables, to gain an understanding gf elementary school children'^ environ- 
mental orientations, yhen the ANOVAs indicated significant main effects or 
interactions, Sdheffe post hoc comparisons were used to pinpoint differences 
(details ip Horvat, 1974b) . ^ 

Discussion of Results 

To date, we have learned the following about young children's environmental 
orientations: , , 

1. 'Orientations towards the present anX^^tuFe (World of Today, World 

of Tomorrow) appear most stable. Other orientations towards environ- 
.mental problems in general, or specific solutions, are less stable 
* (but do exceed .70, test-retest correlation). Possibly, orientations 
toward the present and future are the result of 3* frame of reference 
developed over a considerable period of time, reflecting an individual' 
self-image and other psychological factors. 

2. Orientations of eighth graders are more internally consistent (Hoyt ^ . 
♦ reliability) and stable than' those of fifth graders. .Age and ex- 
perience perhaps are factors here. • Regardless of observed differ- ^ 
ences,. however, the inventory provides a reliable measure even for 

, . younger fifth graders. • ^ \ 

3. None of ^ the independent variables of Grade, Sex, I.Q J, Socioeconomic 
Status (SES), or Community are always significant on E^ivironmental 



I 



Orlen^ltions in this study. While I.Q. and Grade appear as sig- 

nif'.ant effects most frequently, the other variables are also 

useful in understanding Environmental Orientations. ^ 

4. Education appears to be a strong factor in p'^oducing a more positive 
environmental concern. Our results show that grade level (reflecting 
educational. differences) was frequently significant across many En-^ 
vironmental Orientations. Younger children seem more optimistic 
toward the future, while older children are generally more environ- 
mentally responsible. For example, eighWi graders scored signifi- 
cantly higher, as a group, than fifth graders on the tqtal- Environ- 
mental Orientation toward "pbllution and the environment" (comprising 
all the items on the Likert /instrument) . In terms of several desirable 

. Environmental Orientations such as lack of selfish or personal concern 
and favorable orientation toward<5 -population control, eighth graders 
once again were significantly higher scorers. It is reasonable to 
account for this difference partly on the difference in educational 
levels. Of course other factors, sue: as maturation, ^experience, 
etc., also enter in. 

5. Socioeconomic status^ is a significant main effect only on the total 
Orientation (Likert instrument) and the Personal Concern Orientation. 
Our results agree with other researchers: Higher SES respondents 
show more environmental concern than lower SES respondents, although 
SES does not appear to be a pervasive effect. 

6. I.Q. was a very pervasive main effect.'- Invariably, on scales where 
I.Q. was significant, the high I.Q. groups gave responses which showed 
a greater concern or awareness for environmental problems than their 
lower I.Q. counterparts. 

The Big Picture 

Finally, we used the observed significant main effects on the various Environ- 
mental Orientations included in this study to produce a "generalized picture" 
of the participating;Student3' orientations towards the environment and enyiron-- 
mental problems. Scores on some EOs were judged by a panel for "environmental 
responsibility", so we could say a higher score on a certain EO represented a . 
greater "degree" of environmental responsibility. (The generalizability of 
this "picture" should be evident from results cf the replication planned for 
the fall of i9?7.) • 

Fifth graders are invariably more optimistic than eighth graders toward the 
future, but are also less environmentally responsible. The fifth grader tends 
to see specific environmental problems in the context of how they affect him 
arid his family. The actioi s he suggests are often directed at solving the 
problem for the family rather than solving the problem at large. He is not 
afraid to ^ake -a stand for or against a technique causing environmental prob- 
lems i but more-or-less shuns middl'e ground compromises to such problems. One 
of his prime co.^cerns in environmental protection is saving animals' homes 
and an appreciation of the aesthetic values of nature. Eighth graders generally 
take the opposite approach in these areas. Thi-. view of fifth versus eighth 
evaders' ORIENTATIONS parallels the children's i.N.velopment from "I" to "we" 
modes of thinking, gradually including more "ouioide" factors when considering 
environmental problems. 
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Children ii-ing in rural areas seem to ditfer in several respects from chil- 
dren in suburban or urban communities. The rural children are considerably 
more optimistic toward the relationship of man and nature (along with subur- 
ban children) than ::heir urban counterparts, Thig might best be described 
as a greater innate feel fo.r the "natural order of things" — perhaps of 
ecological balanc e — although jnost school children of t-nis age would not 
know what those exact words meant. The rural children also have a lower 
regard for technology as an environmental problem-solver than suburban chil- 
dren. All children, however, are highly in favor of such solutions — rural 
children just a little less so. 

Overpopulation problems stand out from the other EOs, I,Q*, is not a factor 
in observed differences here. While older children are more environmentally 
responsible than younger chUldren^ differences in EO on the basis of sex show 
up* Eighth grade girls refuse to acknowledge overpopulation as a problem, or 
that any means which might limit personal freedom should be employed in thi^ 
area. The boys are mote willing to concede these points. Group means on the 
two population-based EOs, in addition, show the total group — boch girls and 
boys ~ is less environmentally responsible 'in this area than any other in- -f 
eluded in the study. Since children's degree of involvement is a function of 
their everyday lives, the "abstract** concept of population for young children 
might not be relevant — hence, the lower EO scores. 

Children generally agree on just what the most important environmental problem 
is: air pollution. Only SES was a significant effect here. The, differences 
, in perceptions of the mose important problem according to SES g;roups clearly 
provides example of elitism in the environmental arena. The high SES children 
are more concerned with preserving wilderness and population control — the 
low SES children more concerned x^xth the immediate problems of *noise and water 
pollution, 

Implications *^ 

There are several implications drawn from the results of this study. First of 
all, the schools can play a ro^e in fostering environmental responsibility. 
Since older children already score better in this rega.-d than younger , children, 
we might presume schools are already doing this. However, the environmental 
message may be "gettxug through" in many .ways other than formal educational 
channels (thus accounting for frequent significant grade effects). 

Curricula .for youriger children should enable the children to see beyond their 
own personal concerns to how environmental protection will affect other people. 
Such curricula could also build on the inherent optimism fifth graders exhibited 
in this study toward the future. Since younger children also evidence a greater 
concern for themselves and their* families than eighth> graders , this concern ^ ^ 
might serve as a useful entry point for an EE unit at this level, but from this 
initial starting point the scope should be widened. 

Technology seemed a favorite problem-solver for both fifth and eighth graders 
in this study, .As environmental educators, we must help children understand 
technology's limitations and other approaches to solving problems. This ^ay 
lead into dealing with human value questions beyond themselves — which can be 
dealt with at upper elementary and junior high levels. 5 



All teachers are urged to read the seminal essay by Garrett Hardin, "The 
Tradepy of the Commons", Science 162:12A3-A8, 1968, xvhich describes the 
j-rn^ important class of environmental problems which has no technical solutions. 



The children in this study did not recoi^nize the role- of population in en- 
vironmental problems. They identified effects of more people and increased 
affluence as .the most important problems, rather than naming the root cause,s 
of the all-too-visible effects of air and water pollution. (This agrees with 
Viederman's 1973 study of high school students.) Sdhools can play a vital 
role in the area of population education. From our yesults, this appears 
currently lackin^. ■ ^ » / v 

The -^chools might also foster some community action programs involving *stu- 
^ dents. These programs would help change orientations of the number of students 

we found who did not recognize or think they could do anything about Ideal 
environmental problems. 

Finally/ methods need to particularly be developed to reach the low SES, low 
I.Q,, child who does not recognize the existence or importance of an, environ- 
mental crisis. In, the coming years, the environment will require more than 
its present, affluent "WASP" support. The schools can help build a much needed 
• broader support base. 

In conclusion,* we found it possible t6 develop affectively-focused instruments 
^ to assess "environmental orientations" with acceptable validity and reliability, 

and usable with upper elementary and junior high students ~ provided input 
from children is used at every step. 

In terms of the results obtained so far, our schools certainly have a challenge; 
to encourage a more positive orientation toward environmental problems, in- 
cluding overpopulation. Children must learn they can play some role in helping 
solve some environmental problems, the actions that can be taken, and that such 
problems are not thg^^^lusive property of big cities' U.ke Ue\J York or Chicago. 
If, as educators, we can help children gain in enviro^ental responsibility, 
we will be laying the foundation for a.^road-based coalition of environmentally^ 
concerned citizens, cutting across class ^and economic lines, and capable of 
preserving and protecting this planet for those who follow. ; 
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••when the earth dies, IfflERE DO.WE^URY IT?": J. 
THE NEED FOR COMPREHENSIVE ENVIRONMENTAL MONITORING INDX(€s 

Thomas Devaney Harblin, Ph,D. 
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^ and. 

Coordinator, Envir*oninental Studicss Progtam 
Rollins College 
Winter Park, Florida ' 

The purpose* of this article is to consider 3oine alternatives to the problem, 
"When the Earth dies, where do we bury it?-* More specifically, I am proposing 
a .means by which policy-makers and the public can assess more effectively the 
likely consequences of policy decisions regarding the yse arid protection of 
the environment. Clearer qhoices regarding what^we.tian and cannot afford would' 
be possible, if we had an environmental quality index by which to 'Vonitor envi- 
ronmental change and the chances for successful- human responscN««g(it, and an 
indfcx which could be used to assess the relative cost of restoring the environ- 
ment to established, standards of quality, Persons interested in conservation 
could play a critical part in helping such indices become guides for public 
policy and evaluation of the administrative effectiveness of environmental 
agencies at all levels of a government. » » 

The most (?) constraining factor on the quality and quantity of life in the • 
next twenty-five years may well be a cumulatively deteriorating environruent . 
The/ fact is, we do not know whether or not this will be the case. Even more, 
alarming ife the fact that our approach collectively to finding out id better 
described by an analogy of a creeping infant than a sprinter racing against 
the clock. Sjiould we rerign ourselves to an^ increasing probability of major 
environmental,' and hence cultural, collapse within the coming quarter century?. 

Our heritage incluclvs some emphatic responses to this question. Among these 
is the proclamation by President Theodore Roosevelt who prescribed £Cn environ- 
mentally conscious ethic :^ , * 

I recognize ^the right and duty of this generation to 
develop and use our natural resources; BUT I DO NOT 
RECOGNIZE THE RIGHT TO WASTE THEM, OR TO ROB BY 

WASTEFUL USE, THE GENERATIONS THAT COME AFTER US. (Emphasis; added.) 

In an article entitled, "Runtiing Out of Everything," Sidney .Lens reviews the 
increasingly familiar litany of shortages and human pathologies plaguing us. 
He suggests that with accurate information on the, supply of resources and the 
patterns of their use we can begin the managed reduction in living standards 
that is apparently a necessary alternative to major urimanaged depressiqns. 
in his recent assessment of world facts and f:rends, John McHale forthriTghtly 
states: " ^ ? . 

Our minimal assei ,ion suggests that we accept some of 
the evidence as strongly indicative that WE ARE INDEED 
APPROACHING THE MOST CRITICAL JLNCTION IN HUMAN AFFAIRS 
m ALL HISTORY. (Emphasis added.) 



123 



127 



ERIC 



Are these opinions* of alaxmlsts who would deflect us from "business as usual" 
for some uiterioi;^^ motive? Vrhile we can cite' progress made in a number of 
critical environmental areas, we may yet be losing ground overall. In a news 
article .entitled, "Lung Disease Deaths Mount," the National Center for Health 
^Statistics reports that in 1973, 41,042 people died from major lung disease, 
EXCLUDING CANCER,— an all-time annual high. Chronic lung disease (including 
asthma, bronchitis, and emphysema), the tenth leading cause of death in 1969, 
moved to sixth on the list of national killers in 19?3. Between 1955 and 1973, 
emphysema alone increased roughxy tenfold. Many factors in complex interaction 
may account for this movement, but air quality was certainly not a neutral or 
retarding factor in the incidence of lung disease. However, according to the 
Council on Environmental Quality (CEQ) , U. S. air quality is better today than 
it was^in 1970. It has also been estimated that about 80 percent of water - 
pollution in industrial nations today has been generated in the past q|j&rter 
century. At the«e rates, what are our prqspects for an environment ho^pi-^*' 
table to human lift at the end of the next twenty-five years? 

What avenues of effective response are open to ,us to increase national concern 
and action to maintain or restore environmental quality during the ^ext twenty- 
five years? It is my contention that the principal obstacles before us are 
(and will continue to be) less technological and economic than political and 
educational. Persons- reading this are more aware than the average world citizen 
of our global potential, via environmental depletion, to sbort-circuit human 
evolution. But are we sufficiently sensitive to emerging subtle environmental 
changes that may precipitate major * collapse? Sniall scale processes, apparently 
insignificarit in today's context, 'may well be the major limiting conditions of 
future environments. For example, a mere half degree decline in average yearly 
temperature in certain regions of Europe has been shown to, be associated with a 
shortening in the duration of th6 agricultural growing season by a factor of 
weeks. Hence, ever greater sensitivity to monitoring and describing even subtle 
social and physical environmental changes and considerable cauticn when cgn*- 
sidering implementation of a technological change of unknown or potentially 
harmful consequences (e.g.> floating off-shore nuclear power plants) are clearly 
warranted. For such sensitivity and caution to be politically feasible under 
"current, though changing, political ground rules, the publdLc mustrbe mobilized * 
and informed of the state ot the environment. 

What then are the steps necessary to operationalize effectively the environmen- 
tal ethic articulated by men such as Theodore Roosevelt and Aldo Leopold? IvTiat 
Is needed is an index which summarizes and publicizes the state of the environ- 
ment, and one that communicates the probable costs of what must ^be done to main- 
tain or restore the environment. For such indices to be fully effective, they 
would have to be on a par with GNP in their ability to excite political imagination, 
Americans have generally accepted the concept of GNP as a valid measure of national* 
economic well-being. Fluctuations in GNP, or more usually a decline .±h a rising 
rate of growth, have often generated a critical piass of public support for rather 
'dramatize and radical policy changes; for exam\j.e, regarding the appropriateness 
of government as the ^^employer of last resort." In this regard the GNP symbol 
has had an educational effect of sorts on the American public. While few Ameri- 
cans understand the technical details of GNP index construction, many react 
^politically to changes in its levels, -and esp.ecially to its course and^-general 
direction over a period of years. Thus, while technical construction of environ- 
mental monitoring indices would also be complex, the^ cdmprehensive summary measures 
could be meaningful to and rekdily comprehensible by the general public. 
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There are numerous existing examples of mj^asures of the quality of various com- « 
ponents of the physical and social envirqnment. The Council on Environmental 
Quality publishes an annual report^'with, ^ variety of indices of environmental 
quality. John McHale's World Fact^^nd Trends (Sgcond Edition) is selective, 
but highly useful. Efforts by HEW ( Toward A Social Repor t) is another exercise 
in this direction. W. A. Thomas has edited a volume called Indicators of En- 
vironmental Quality, to cite another suclt| effort . Herbert Inhaker's recent 
volume. Environmental Indices , provides , very readable summary of developments 
and problems in monitoring. But, having numerous f ragmented^measures is not 
enough. It would be, difficult to attairi consensus on which of the exist.ing 
indices is mostf valid, since validity depends in part upon proposed uses. 
Nevertheless, comprehensive environmental monitoring indices .could be developed 
.with the proper * support for research ancl experimental application. National 
experience with GNP and other economic lndit:ators could guide the evaluatrion 
and use of such indices. |[ 

Two such ^environment indices proposed h^re are EMI (Envifbnmantal Monitoring 
Index) and EkCI (Environmental Reconstrlction^^st Index) . EMI is simply de- 
fined as a comprehensive quantitative measure which aggregates and summarizes 
available data on environmental quality | ' ERCJ is defined as the estimated 
annual dollar (or energy) cost of meeting all social and physical environmental 
standards established by government, expressed as a 'ratio to GNP. T^t would^in- 
clude both private and public estimated .expenditures. Hence, if thd ERCI-^alue 
were .5 for a given year, to meet environmental standards at that time' would 
require an expenditure equal to one-half] of GNP. Considering this index in 
series would give additional information^ For example, if ERCI is .5 at year 
X/ and projected to be .6 at X + 1, .9 at X + 2, and 1-5 at X + 5 (assuming ' 
that actual environmental expenditures iA previous years were at a rate of say 
50 percent of ERCI) , we might be more inqlined as a nation to increase the 
percentage ot ERCI funded in year X. Heroe, ERCI would enable us to decide 
how long we wigh to postpone effective^ acition in response to environmental 
contamination, knowing how cos^s (hence, taxes) would-be accelerated in future 
years by such a delay.' It would give the] public a standard against which to 
-asses© statements about what *we can and cannot afford to do at a given time, 
for example, meeting established air or; water quality standards. If we realize 
that by refusing to spend $100 million today on an environmental problem, we 
will required' to spend three times tnat amount in five years to meet the 
same standards, or ten times as much ifiwe wait ten y^ars, then chances are that 
we will make more responsible national policy decisions in the next twenty-five 
years than we have ir the past tWenty-f ive' yeaps . That is, with valid infor- 
n^tion and accurate anticipation of probable consequences, the public can be 
expected to support the necessary, though difficult, decisions regarding environ-^ 
mental quality in the comin*g quarter century. 

There are several problems associated with the development of any comprehensive 
index such as EMI. One is that information on. a significant decline in one 
critical component of environmental quality,, such as the quality of water used 
for human consumption, might be masked in the overall summ'ary index by improved p 
performance iti other environmental areas of relatively lesser import, such»as 
expanded parks and recreation facilities. *This a problem involving weighting 
and to some extent values. Any single comprehensive index would have to be ^an- 
chored in an arbitrarily selected value standard, such as the 'impact of environ- 
mental change on human health, or on productive employment, or on aesthetic values, 
or on the probability of long-term sustained productivity of the environmental 
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region being indexed. If, for example, we chose human health as a priority 
standard, then continuing the comparison above, the quality of water for human 
consumption can probabiy be demonstrated to be of more critdcal ^alue *than the 
expansion of parks and recreational facilities. The reverse might be the case 
if we were to select aesthetic vap.ues as being a higher priority standard. To 
make matters even more complex, while we may be able to rank environmental 
changes in order of importance with regard to any specific standard, it would , 
be difficult to determine how much more important one change may be than the 
other Hence, one problem in'^the development of an EMI is the establishment 
of the value standards against which changes in environmental quality could be 
r^elatively assessed. One way to handle this apparent dilemma is to develop 
several comprehensive indices, each anchored in a different major value standard. 
In the political process, the public would then be free to respond to the per- 
formance^ of the index which they deemed most important , knowing what the com- 
parative^} p erf oinnance of the 'other indices would be in relation to the value 
standard they chose to give priority to. Hence, if one, wishes to encourage en- 
vironmental changes which maximize productive employment^ one can see how these 
changes affect an index based on maximizing human health, or maximizing the 
future productivity of the environment of a given region. ^ 

In addition to the high visibility of the overall summary EMI , component sub- 
categories such as the quality of water for human consumption cohld also be 
made highly visible. Hence, th'^se persons or groups particularly interested in 
a single component's performance could continue to have ready access to such 
data. Such single category indices are generally^ what is available now in the 
way of environmental monitoring data. As only a "part 'of the story^^'they tend 
not to have the 'clout of a comprehensive index such as GNP, since it is commonly 
assumed that we* do not have all the relevant information on other important 
variables which .may justify any negative changes in the single category index. 
For example, for some persons or groups, the lowering of water quality may be 
offset by an enhanced transportation network which might result^ in a net energy 
savings. A set of comprehensive EMi's base^d on various value •standards, could 
help the public make more informed decisions on the desirability of such trade- 
offs. Although we may be interested in agricultural productivity, or productivity 
in the manufacturing sector independently^ of GNP performance, we seem to be mope 
politically responsive to changes in GNJ*, thfi comprehensive measure of economic 
output. .Hence, the expectation exists that a comprehensive EMI would be a valu- 
able tool in alerting and mobilizing the public to changes in environmental quality. 

• * 

Another major problem with* a comprehensive EMI is how to put together component 
performances which are commonly expressed in quite different units, such as 
acres of land removed from agricultural use, numbers of species added to, or 
remo.ed forom, endangered species lists, degree of eutrophication of bodies of ^ 
water, etc. This seems almost insurmountable, and has probably been one o£ the 
more serious obstacles to development of comprehensive E^MI's to date. There are 
several recent developments which can help here, and each should be fully re- ^ 
searched anc|^ developed to its maximum as a tool for use. in^ constructing EMi's. 
One is the growing body of work in converting or assessing the 'dollar value of 
various natural resources, alternative land use patterns, and human environment 
components. Another technique is based in the assessment of the productivity 
of natural areas,, expressed in terms of energetics, the energy accounting tech- 
nique being developed by Odum and others at the University of Florida. Perhaps 
each componcJnt in an EMI. could be converted into the energy requirement necessary 
to sustain one human life for one year expressed in solar calories. For example. 
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a given water isource can sustain so many humans for a year, but in so doing 
requires a certain amount of energy, some natural and some humanly applied to 
it/ If the quality of 'that water source were to be lowered by a decision to 
use it more rapidly (for exataple, through encouraging the population growth of 
the area using that water supply) , or to introduce industrial or municipal 
effluents into it, then the source would be capable of sustaining fewer persons 
than it. previously did,* hence increasing the per capita energy cost of providing" 
water, or would require the addition of considerably more energy to maintain its 
availability to*the same number of persons through some form of water treatment 
(e.g., chlorination, aeration, filtration). Thus, the^energy^ requir^ed to sus-^' . 
tain a person per year would rise (as would local taxes and/o^^-ut-i^lijlty costs):. 

In a similar way, the ERCI identified above could also be calculated in terms 
of energy costs as^5.an alternative means of expression to dollars. As energy 
becomes an increasingly important factor in economic decisions, it would be 
useful to be aware of the energy requirement to meet specified standards of 
environment quality in various categories such as water quality. 

It is'not within the purview of this article ^to explore the comparative advan- 
tages or even the applicability of such techniques in detail, but rather to 
simply point out that technical developments are occurring which could facili- 
tate the development and application of comprehensive EMi's. Visible public 
support for the research and development of such tools is necessary if they are 
to have a role in the important public policy debates on eriyironmentaj. quality 
which will be a hal.lmark of the coming decades of American politice. Such tools 
would be of as much use to the business community as they would be to the envi- 
ronmental movement. .They would enable us to clarify value differences and trade- 
offs, and in certain instances to make allies of those who now perceive their 
interests to be in conflict. • * . 

There is an option that may be attractive to some policy-makers; namely, to - 
; continue to alter (meaning, lower) standards 6f environmental quality. At this 
point the EHI measure *^comes a useful check on uuch ah option. Once the public 
realizes that environmental contamination is not randomly or equitably distri- 
buted onto the population, but rather is concentrated ojx those least able to 
resist, the poor and politically v^eak' and future genetlitions , they may well be 
more amenable to political mobilization in defense of their present and future. * 

•-Is it naive to assume that we are capable of an about— face in national priorities, 
including development , and use of comprehensive environmental monitoring indices 
and indices of en^vironmental reconstruction costs? Several changes have oc<!nrred 
and are occurring which support the process of .reordering priorities. Industrial 
patipns, especially the U. S. A., historically have had several "escape routes" 
which have served to immunize policy-makers'" and other more privileged citizens 
from many of, the consequences of environmental deterioration. Large inequities ^ 
in personal wealth and the resulting opportunities for geographic mobility ("If 
things get any worse, I'll move someplace else") and multiple residences (the 
country home or vacation cottage), access to technologies (e.g., home air puri- 
fiers, air conditioning, bottled water for drinking, etc.), and the ability to 
purchase preventive health care, all help ameliorate the negative effects of 
environmental contamination. However, the developing political ground swell for 
greater, social and economic equality in America and impending limitations on 
affordable energy may well limit the extent of immunization ttaditionally enjoyed 
by privileged groups. 



ERIC • i^l 



\ 



Other escape routes have included a belief in the unlimited ability of the 

natural environment to absorb and process pollutants and regenerate itself, ^ 

flowever, due to cumulative interactive effects,^ a ^'critical threshold may have 

been (again, we jiist do not know for sure) or may be about to be surpassed 

such that avoidance of environmental contamination may be increasingly 

difficult for even the most affluent among us. Then, following^ ''triage" 

model, ,we may well* assign a land area, river, lake, or inner city to the A 

"unreclaimable" category and exclude it consciously as an area of public 

concern in favor of a more reclaimable environmentally-threatened area. 

Perhaps the most significant comprpmise on the alternative of escape rather 
than confrontation is the erosion of our traditionally unqualified faith in jr 
the inevitable development of a "technological fix"; for example, chlorinatec 
_ drinking water, to erase our previous neglect or damage to a scarce resource. 
Such faith may be increasingly a part of the realm of fantasy and^ess and less 
accomplishable without truly vast inputs of ener^L and scarce capital resources. 
Anti-pollution efforts tend to be high energy co'rouming activities, although 
efforts to prevent pollution require less energy in the long ;|:un than do efforts 
to clean up or compensate for environmental damage. One need only consider the 
huge capital investment expected to be needed to itiefet 'anticipat'ed energy demands 
alone to realize that envi^ronmental reconstruction and even maintenance will 
facf» stiff competition in future political battles over use of limited revenues 
(for eiJ^ample^ defense, energy, human, services , etc.). , _ 



For all of the above reasons, we are going to have to develop and publicize means 
by which to accurately monitor environmental change and to plan f oi^ contingencies 
which have been postponed to the eleventh hqur. Proposing and publicizing EMI 
and ERCl as public policy guides on a par with GNP is clearly not enough to 
generate the public consciousness and willingness .to support necessary expendi- 
tures for environmental maintenance and reconstruction. The ultimate short run, 
goal is the acceptance and use of such indices by governments not only as guides 
to immediate policy proposal ^valuation but also for continuing education of the . 
public (peaning groups and organizations such as large industrial corporations, as 
well as individuals) and for policy enforcement 'accountability. Every year we 
delay in developing reliable national indices to guide planning and public policy 
formulation the eventual cost of meeting envirpnmrntal standards accelerates and 
the probability of environmental collapse in certain areas with repeated decima- 
tions of population is enhanced.^ ' « 

The readers of this article can have a critical rcle 'in the emergence of EMI and 
ERCI, or like indices, as policy guides and educational tools. While suph indices 
would be useful at all levels of governmental organization, global, national, state, 
county, and city, the feasibility and utility of such measures should be demon- 
strated initially at the^ local level. One purpose of this statement is to encourage 
its readers to initiate discussion in their local governments of the need for highly 
visible indices of environmental quality. Every community has some form, however 
fragmented, of environmental monitoring going on. It would be an interesting, * 
and perhaps entertaining, exercise to try to enumerate such activities in one's 
locality (e.g., testing of water quality, including drinking water, water for 
recreational use, and waste water treatmerit, air quality, radiation, public health, 
population density, adequacy of the housing stock, and monitoring of hazardous 
pollutants). Without such indices understood by the citizen>-y, it is difficult 
to hold public office holders accountable on their claims that they have contri- 
buted to the quality of life of their constituents. In addition, such Indices 
might give us more tools to r'^duce the changed of inadvertently shutting down 
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the process of human ecological adaptation. If, we fail to develop a greater 
understanding and awareness among thA public as to/the^ ^tate of the environ- 
ment and changes which compromise its ability to sustain life, tlien perhaps ^ 
it is hot too soon to begin discussion on the question, "VThen the Earth dies, 
where, do we bury it?** ' 



AFFAIRS OF CONSCIENCE IN ENVIRONMENTAL EDUCATION 



John C. Miles. 
Huxley College for Environmental Studies 
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; Bellingham, Washington 

Occasionally we read someone's ideas and are .changed. A few years ago I was read- 
ing Donald Michael's observations on American society, the future, and education. . 
Michael asked what educators could do to assist in coping with the complex issues, 
problems and opportunities facing American society, and in answering the question 
he listed several "challenges for educators." .(S*: 106-125) One of these challengv ^ 
was ••...educate for logical skill in recognizing and' wording through the ethically 
and morally tortuous ^dilemmas implicit in the assignment of sociai parities and 
in the risks, involved in seeking to attain them." (5:108) Michael *s idea al^rteO . 
me 1:6 the dimension of the problem of environmental education thac has occupied me 
ever, since. I have come to see environmental decision-making as making choices, 
assigning priorities, on the basis of values.' Often values come into conflict 
between groups and even \ilthin individuals, and when this occurs viZ have "ethi- 
cally and inorally tortuous dilemmas" to work through. I will argue here that the^c 
are many such dilemmas to be found in environmental decisioni-making, and will use 
the large problem of America's economic growth and its implications for the Third 
World as a case in point. 

Let us begin by describing the case. Allen WheeUs,'ln reflecting on slavery, 
described the problem clearly. 

"We have relieved ourselves of the guilt and responsibility of slave 
owners, while retaining our privilege of exploitation; for rather 
few of us white-skinned people in. the northern part of the western ^ 

. hemisphere claim and. receive most of the world ^s goods, and rather 
more of us. with darkef^skin work in the fields and factorie's of the-, 
rest of the world and receive but a fraction of the wotld's goods." 
(12:59)* ^ 

Some may argue that thds is a matter of interpretation, but the facts support 
Wheells' contention. There is currently a marked income disparity between people 
in the world as is clearly indicated in Figure 1. ^ \ 

Using as. the measure the purchasing power, in U. S. dollars in the poorest countries 
World Bank figures reveal here a decile ratio of 13:1 between the rich^t ai\d 
poorest countries. Commenting on this ratio the authors^ of a recent report on the 
international economic order note that the ratio and its trend "...must be deemed 
unacceptable for reasons of human decency ... .The existence of such disparities is 
incompatible with an equitable social and economic order ... .coming to terms with, 
these differences is hot only a precondition for attaining a fairer worlTl: it ^ 
also has a considerable bearing on mankind's success in surviving the twentieth 
century:" (10:87-88) ^ . ' 

Frdmv these figures and the comments upon tKem an e'thical dilemma emerges. A world 
situation where some of the people have an "inordinate amount of the wealth and re- 
sources is unjust. If the injustice is not to some degree rectified, serious 
social and political consequences , *to say nothing of personal consequences like 
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....^^^POPULATION, INCOME PER CAPITA AND TOTAL INCOME 1970 IN U.S. $ WITH 
^' PURCHASING -POWER IN POOREST COUNTRIES, WORLD AND FOUR .GROUPS OF 



COUNTRIES ( 11) 



'« . ^ 


World 


Third World 
countries (a) 


Industrialized 
countries (b) 




(1) 


Total 
World 

ft 

s 

- (2) 


Poorest 

tenth 

world 

- (3) 


Total 
World 

(4) 


Richest 
tenth , 
worl d 

■ (5) 


Population 


3,667 


2,588 


368 


1 ,089 


363 


Total Income (billion $) 


1,526 


490 




925 


405 


Ineome/capita 1970 
U.S. $ per per,son 


415 


190 

0 


85 


1 ,010 


1,100, ' 



(a) Countries included in lower decile: Afghanistan , Burma, Chad, 
Dahomey, Ethiopia, Indonesia, Malawi , Mali, Nepal, Niger, 
Pakistan + Bangladesh (part), Twanda, Somalia, Upper Volta, 

• Ofemen Arab Republic, Zaire, - ^ • 

'(b) Countries included. in upper decile: Belgium (part), Canada, 
Denioark, France, Norv/ay, Sweden, Switzerland, United States, 
West Germany. 

* * < 

Note: Incomes in 1970 U.S. $.. Incomes of riche'st 'countries dividei 
by 2.25 as a correction for higher price level and for dupli- 
cation (Tobin-Nordhans) and corrected for price level dif- 
ference (David 4/9 rule).- 
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disease and starvation for the "have-nots", may occur. The people with the capac- 
ity to rectify this situation are those with the ^wealth and thus the power and the 
resources. So the responsibility to improve the world economic situation so des-- 
cribed rests solidly on the shoulders o& people in the developed and industrizlized 
countries like the United States,' 

A person observing this situation from a position in middle class America faces a 
dilemma, irhat can he or she do? What should they do? What is right? It is my 
lapresbion that many Americans simply abrogate their responsibility, deciding that 
the situation is too complex to understand, and that they are too insignificant to 
make any difference anyway. They do nothing. They continue merely to seek maximi- 
zation of their material and economic condition and in so doing continue and <iven 
worsen the troublesome world condition which they have forcibly excluded from their 
minds* 

While Americans go a>>o • the business of buying and sellibg and growing economically, 
the people of the Thir ' 7orld are aware of their plight and call for redress of the 
distributive injustice chat prevails. They did so in the United Nations in 1974 
when they .called for fundamental institutional reform internationally that would 
allow developing nations greater economic self-determination than they now enjoy, 
would encourage transfer of rea, resources to Third World, and would effect a re- 
structuring of the world monetary and international trade sy^ems. The U 
General Assembly incorporated these "demands" into the. "Plan of Action" uhich they 
adopted without a vote at the Sixth Special Session on May 1, 1974. They were re- 
[affirmed later the same year in the "Charter of Economic Rights and Duties of States" 
adopted by the Assembly. ^ 

The developed nations look askance at such demands because they believe that such a 
restructuring of the economic order will have potentially painful effects upon their 
economies. The United States must maintain and increase the flows of energy, re- 
sources, and capita] through its industrial system in order to maintain its rate of 
economic growth. Such maintainance depends upon the current system of economic 
interdependence which is, a6 a Thi-^d World representative to the United Nations 
observed, interdependence among unequal partners which results in the exploitation • 
of the unequal partners. (1:36) ^So the United j>,tates and its people maintain a 
btance of dubious moral rectitude in regard to the problem of distributive justice, 
a problem of which many are ignorant and which others chc-se to ignore. 

So what is to b uoue to rectify this injustice? Obviously many actions must be 
taken in political and economic arenas, and the specifics of Tiese lie beyond my 
expertise to assess. I believe that there is a great challenge for education here, 
a challenge to present such ethically difficult 3-^uations «3 are briefly described 
and to assist people it. perceiving their options and in making their choices. A, 
particularly pressing bu;; difficult task is to reveal how the 3iv€3 of each person 
living and consuming in a wealthy nation like the United States relate to the lives 
of people in poor countries like Burma, Mali and Nepal. The ^most difficult challenge 
of all is to assist in the. moral education of the American decision-maker, to en- 
courage them aiuuj: the path toward moral philosophy v;hich will enable them to 
exercise moral reason in the choices they make which effect the environment, includ- 
ing the human community. 

I am lot surg how education can meet this challenge, but I can here explore a few 
possible avenues. First, it seems necessary to educate for moral development in the 
broadest sense. This is done by several institutions of society, one of which is 
the school. Much research is being done into moral education and methods of such 
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education are being developed and evaluated* (7) I have personally found 
Lawrence Kholberg's theory of moral development to he most helpful in u.ider'stand- 
ing the process of moral growth and have reviewed , it in an earlier paper. (5) A 
classroom adaptation of his theory will provide us with an example of how to raise 
the moral issues of Amerita-fhird World relations mentioned earlier. 

Ronald £• Galbr^aith and ^hom'as Jones describe a teaching process involving con- 
frontation of a moral dilemma, selection and statement of a position, examination 
of reasoning, and reflection on the individual position taken. (-2) They diagram 
the approach as follows: * ^ 
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This approach is founded on the presentation of a dilemma which creates ? genuine 
conflict for the individuals considering it. A cognitive noral conflict is set up 
requiring the student to choose between opposing values.* Kohlberg argues that 
students develop . j wove mature levels of moral reasoning by engaging in discussions 
involving such conflict. Let us consider a mo-al dilemma that might emerge from the 
America-Third World problem which we are discussing. 

One which might face academic people like us is as^ follows: 

Patrick has been studying about the world hunger situiition for years. 
In his studies he has learned that his lifesLyle is luxurious, even 
wasteful, and that millions of people in the world suffer *from malnu- 
trition while he eats too much. At times his conscience has bothered 
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him and he has said to himself, ''Pat, you should do something^about this 
' situation He has done so, attempting to walk and bicycle rather than 
drive to conserve energy, has tried to recycle everything he could, has 
gYown part of his food, and has done many other things that he* thinks 
make him less a part of the problem than he could be, 

" Still, he isn't satisfied h himself. When he stands in front of his 
students, describing the f em and tha sacrifices it seems to call fox 
by people in the developed ntries, he feelrs vaguely guilty. He asks 
himself, "Am I saying *do as I say, not as I do?*' One Sunday evening 
over dinner with a colleague he is discussing the situation and remarks, 
"We really should do with less mone/, with less consumption^ We could 
live more frugally, but we already do more than most folks. I think 
that the next time I get a raise, I '11 .donate the increase in .my income 
to a charity that is doing good works for -Third World people, like 
Schumacher's Intermediate Technology Development Group." Howard Stansbury, 
the colleague, nods his head in agreeiiient'. 

Fourteen months later, Patrick wins a promocion involving a sizeable in- 
crease in his pay. He ^s elated, for, now he can make a trip to Africa/ 
that hets long wanted to make in order 'to see, for himself the conditione 
there. Over coffee one morning he tells Howard of his plans. "Ah, Pat,N^ 
' says Howard rather pensively, "What about your resolutio--^ to donate your 
next raise to Schumacher 's' Intermediate Technology Group* Did you decide 
not to do it?" 

/ Pat is stunned. He has for.Totten ^abo^ut that resolution as the months 

passed. The idea of a trip ,/Ccurred to^^him,' and he has excitedly applied 
for promotion, thinking that if he gets it he can study hunger "in site," 
perhaps write a scholarly paper, and advance his career. "Dsicniit, Howard," 
he says, "I forgot all about that." 

. Later, as he peddles his bike home from school,* he turns the dilemma over 
in his mind. Clearly he^wahts to take the trip. It will further his edu- 
cation 'and perhaps even his career, moving him into a position whfere he 
might have influence and exercise power for the betterment of the hunjgry 
people 'of the world. On the other "hand, how committed is he to the cause 
o'f betterment of the disadvantaged if he can't bring himself to make this 
minor sacrifice^ How can he stand upland discjuss distributive justice if' 
he Can't act on it himself? 



What should Patrick- do? 
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This situation demonstrates the five essential ingredients of a dilemma story as 
identified by Galbraith and Jones. (2:38-39) First, the situation in the dilemma 
focuses on a situation real to the group, in this case a dilemma which might face 
an environmental educator. Secondly, the story involves a central character around 
which the dilemma remains focused. And thiirdly, the character must choose between 
two ^.ction alternatives which present a conflict. .The conflict involves the fourth 
ingredient, a moral issue,, in this case personal conscience in relation to distribu- 
tive justice. Lastly, the dilemma ends with a specific question which asks what *the 
character should do' in the situation. These ingtodicnts fehould be present when a 
dilemma is^ presented In order to bring about the desired discussion, but the spe- 
cific strategy by which a dilomma is presente'd can vary. It might involve a short ■ 
story, a 'film, a newspaper article, or another form, but the ingredients mentioned 
should all be present^ if the situation being resolved is to be real for the learner^ 
and lead ti. moral development. 
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This approach based on Kohlberg's theory of moral development is not the only way 
to incorporate "ethically and morally tortuous dilemmas" into environmental edu- 
cation. Douglas Superka and others developed a typology of values education 
approaches which includes mnral c^evelopment and four others. * (9:4-5) One is 
inculcation, which involves various methods "to change the values of students so 
they more nearly reflect certain desired values." (9:4) This is ^a morally q^es- 
tioivable educational approach in itself in which the instructor makes the chorice 
rather than the student. It offers nothing to the environmental educatdr seeking 
to promote moral growth of the sort called for here. "Analysis" is a better 
approach and involves logical investigation to decide value issues and questions. 
Such investigation can lead to identification of moral dilemmas which can be 
worked through with ^emphasis on gathering and assessment of f aCts and a value de- 
cision based on infor ad judg^ient. Another approach is values clarification, but'^ 
this only goes part way toward confronting and working through a moral dilemma. 
It encourages students to use both rational thought and' emotional awareness to 
examine their personal feelings, values, and behavior, but does not go to the point 
of raising the question directly of what is morally right or wrong in the-. situation. 
Still, there is little doubt that valu^ clarification strategies "...help to stimu- 
late the progression in levels of moral thinking that Kohlberg has defined." (4:64) 

The last approach described by Superka he calls "action learning." Here students 
are provided the opportunity for personal and social action based on their values. 
They undertake projects within their school or community, and in so doing must make 
choices, weigh their .values against others, and examine moral dilemmas. Tl:/s 
approach can obv^.ously incorporate elements of the others. It is an approach 
familiar to envitonmental educators, but one which has perhaps not been appreciated 
by many for its potential to contribute to moral growth.^ 

I review t)\ese approaches merely to. point out that there are learning strategies 
available by which educators can, if they will, bring out the "ethically and moraUly 
tortuous dilemmas implicit in the assignment of social priorities" alluded to by 
Donald Michael. I have found the moral development approach most useful in my search 
for ways to appjL9ach the moral dimensions of environmental problems, but it is only 
one possibility. .There are undoubtedly unexplored methods that should be examined. 

The dilemma of the distribution of economic resources is Inat whil^ I have elaborated 
to make my point here. Before conclujdlng this, discussion I wish to point out several 
other, ethical problems that should interest environmental educators. This is by no 
means a complete list, but^suggests a fey obvious foti of eth"lcal i:»quiry: 

1. The ^problem of human right to a basic share of the earth^s resources: Is 
there such a basic -human right? If so, for example, is it then right for 
America to sell its grain only to those who can pay and to ignore those 
with caloric and nutritional deficiencies who are too poor to pay? Orj, in 
another example, do poor, land-locked nations have any right. to a portion 
of the fish protein harvested by coastal nations who can afford fishing 
fleets? ' " . ' 

2. The problem of "short-term objective function": (7:283-306) Is it right 
to seek maximizatl'^n of short-term rewards for tho present generation at 
the expense of future generations? Randers and Meadows illustrate the' 
problem: "The question about use or nonuse of DDT, for example, is easily 
resolved for the present generation. xSe fact that 1.3 billion people 
today can live in safety f :om malaria thanks to DDT outweighs the costs — 
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. for instance, in the form of inedible fish—inflicted upon future gen- 
erations through continued yse of the chemical, if the short-term 
> • objective is man's only concern." (7:299-300) 

3. The 'problem of ecologic ethics, of making decisions based on corsidera- 
tion of only part of the system, of :only part of the community; Is it ^ 
right to decide to modify an environment purely for the h^iman benefit 
without inquiring as to what costs the modification will impose Qn the 
non-human community? This is the problem of whether or^ not humankind 
should be the source of all value. » ' , 

c 

4. The jobs versus environmental improvement problem: The making of ad- 
justments in the eco'nomy toward solution of environmental problems may 
have adverse effects upon workers. Purposefully' slowing economic growtl:i 
in order" to byy time while^ substitutes for rapidly depleting resources ' 
can be discovered may result in material production cutbacks and conse- 

^ quent unemployment. How is rigtit aption to be judge! in such a situation? 

^' ^5. The problem of corporate responslWi^it^^ should be the source of 

^* ultimate value for human institutions, .particularly economic' institutions 
like the corporation? What responsibility do corporate executives have 
for the actions of their organizations which adversely effect ecological, 
including human, communities? 

The- list»of such problems could go on, but my purpose herfe is simply to point out 
that there are numerous ethical and moral dilemmas inherent in environmental^ 
probleins and^ their solution. ' Virtually all textbooks in environjpental studies 
conclude with a br^ef chapter on "environmental ethics," but it is my observation 
that this is a sensitive area which most educatots choose to avoid. People like 
Lawrence Kholberg, Sidney Simon, and Milton Rokeach, among many others, have* ^ 
stepped forward with research indicating that valuing and moral reasoning are 
processes which are learned throughout one^s life experience. I am suggesting, 
with thanks to Donald Michael, that feducators in general and environmental educa- 
tors ia'partic* "ar have a responsibility to particrJ.pate in the moral education of 
peoplfe making decisions in ''and about today *s environment. 
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PLUMBERS AND PHILOSOPHERS 



Edward T. Clark, Jr. 
George Williams College r , 

Downers Grove, Illinois 

v"The society that spoms* excellence in plumbing because it 
Is a lowly activity*^, yet accepts shoddiness in philosophy 
because/it is /an exalted activity, will have neither good 
plumbing nor good philosophy, and as a result neither its 
pipes .nor its theories will hold water." 

We live in a -society of highly developed scientific and technical expertise. 
When, difficulties are Encountered in this society, we briiig to bear an equally 
well-developed skill, "problem- solving" Unfortunately, problem-solylng has . 
a way 'of increasing rather th . decreasing problems - the solution to one often 
results in several more related problems. While we recognize that ineffectual 
problem-solving is caused by our attempts to deal discretely with "isolated" 
problems, we have no alternative methods of dealing with these problems. 

I would suggest that the difficulty lies not with* our "plumbing", that is, 
our technology. Its health is superb! The difficulty lies in the f .ct that 
we have not developed the philolsophical base necessary for understanding prob- 
lems holistically from a "gestalt" point of view. Wliile we have excellence .in 
"plumbing", out philosophy is shoddy for it is no longer suifficient for a 
technological society. To use a pltmiber's example: The pipes will no longer 
carry en^h watef: to meet the city's needs! ^ 

I would like to describe two alternate philosophical models, one of which is 
the philosophy of technology and the other the philosophy which I call an eco- 
logical philosophy, t^hile they are not mutually exclusive, one Is subsumed 
within the other as it gradually gives way to new understandings of the world 
*in which we live. 

That which I call the philosophy of technology had its beginnings when the first 
ape man picked ifp^a bone and used it as a club. It's a long way from that event 
to modern technology, but pragmatism and problem-solving are but two highly 
sophisticated versions of the dawniug conceptualization in the mind of that 
first ape man. 

But let us look at the modern scientific and technological era which began in 
the late 1600 's. The philosopher of technology was Descartes. Seeing that 
"all of the old traditional bases for nv^n's beliefs were being undermined", he 
sought a new method by which men could attain certainty. "He tel^ us, first, 

•to accept nothing unti^ we see its truth clearly" and distinctly." We must 
divide any difficult problem Into smaller and smaller parts, until we come to 
some proposition so simple that we see its self-evident truth. We can then 

-build on this sure basis, always proceeding by small, self-evident st^ps. The 
self-evident starting point was man himself » Fi:pm this came the belief that 
we can objectify everything outside ourselves - we become^ subject » it becomes 
object. .The chief practitioner of this philosophy ^as^^ewtbn, the father of 
the^modern scientific method. Etonian science, atoMstffc<. reductionist, 
mechanistic, and the technology to which it gave birth litfrally transformed \^ 
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the world in which- we live* This philosophy is linear in direction; it 
classifies and compartmentalizes; it is logical, and it works! The French, 
American and Industrial Revolutions attest to the> power of Lhis idea put; into 
^practice. 

By necessity, in order to objectively study. this world, man philosophically and 
intellectually stepped back from it, separating himself from the earth in order 
to study, explore, exploit and ultimately conquer the w.orld in which he lives* 
And he achieved in the' fulfillment of his wildest fantasies* 

I would like to .use another analogy which can provide a slightly different 
perspective on technological man* Using developmental psychology as the basics 
for my analogy, I would ^suggest that Homo sapiens has undergone the same stages 
of development that the human being undergoes, Tjeginning at birth* The first 
stage in: developmental psychology is the dependent stage where* the child is 
totally dependent upon his environment for survival. When he has matured enough 
to ci natively interact with that environment, he is considered to be an adoles- 
cent. At this stage he rebels against the environment in which he was raised, 
epitomized by adults in general and parents in particular. As they say, "Never 
trust anyone over thirty - h^ may be someone*s dad*" This process is more or. 
less spVead out and still hangs on well J.nto adulthood. It is a process of " 
iJroving one*s self vis-a-vis his environment* Once this point has been reached 
he is ready to become independent and take his place in a world of "independent" 
people* 

So with human societies* Homo sapiens had a long childhood, most of which was 
spent propitiating the various gods who controlled the world in which he sought 
to survive* His was a life of dependence, very ^uch at the mercy of his environ- 
inen£t^ He was tied to the soil and intuitively /understood that he was only a 
small part of the vast universe * As the species developed, 'it reached, in the 
western world, its adolescence, the time for rebellion and the move toward in- 
dependence* Man began the process of proving himself vis-a-vis his environment* 
The revolutions gave western man the political power and his budding technology 
gave, him the industrial power to achieve that independence, an independence that 
is today the goal of peoples acroa's the entire planet* The Paul Bunyan myth, 
epitomizes this struggle. And today that myth has been fulfilled* We have 
touched the sky with our skyscrapers; we have encompassed the globe with our 
communications grids*; we have landed on the moon; we have touched the stars! 

Homo sapiens ha$. accomplished his fantasy* He' is now in charge. We now recog- 
nize that to some degree at least cultural evolution has replaced natural evolu- 
tion in determining the future of life on the planet* Man now has the capacity 
to determine the extent that life on the planet survives and the .nanner in which 
it will survive* At the same time we are beginning -to recognize thi, tact that 
the kind of culture we inherited from our ancestors is beginning to challenge 
our ability to surviv,e* ^ . 

From the recognition that cultural evolution has replaced natural evolution., it 
is only a small step to the more sophisticated realization that cultural evolu- 
tion is but another form of natural evolution and that Homo s apiens is and always 
- has been an integral part of the planetary ecosystem* But his role has changed* 
While proving himself over against that upon which he wa% dependent , he could 
always-strust that he has entered adulthood* In. developing the rudiments of con- 
sciousness, our ancestors exploded the limits of genetically programmed behavior 
so^th^t from behavior that was totally instinctual, man has evolved the capacity 
to determine his own behavior* He has- achieved independence and suddenly is in 
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charge>= not only of himself - his own species, but also of the world in which 
he lives* In Thomas Lewis' phrase he has become the nervous system of the 
planet. He has become dependent upon that world, but now it is also dependent , 
upon him. Homo sapiens has reached the next developmental stage Eriksbn 
calls generativity, and which I shall refer to as interdependence^^ ^ 

Just as the philosophy of dependence Is inadequate fpr both the adolescent and 
the independent adult, the philosophy of independence is inadequate for the 
next stage of development, interdependence. We are on the threshold of that 
new stage and that fact calls for a philosophy to give it meaning. 

Darwin.was the first of our modern scientific era to recognize the holistic 
nature of life on the planet. Less than fifty years later, Einstein startled 
th^ scientific worH with his theory of relativity. But, as Einstein orice said, 
"Everything has changed but man's'' thinking." The techxiological momentum was 
far from spent. Since World War II it has, however, become increasingly counter- 
productive and our problem-^solving skills are no longer effective. 

The most adequate basis for a new philosophy that I have found is general sys- 
tems theory. Growing out of organismic biology, it has begun to branch into 
most of the life and behavioral sciences. To the degree that general systems 
theory reflects the understandings of ecology, it is true to its organismic 
heritage, for ecology seems to provide the most adequate scientific base for an 
understanding of how systems function. It provides a holistic view of the world 
which accepts man as a part of, rather than apart from, the natural world. And, 
perhaps most important, ecology is a part of the experience base of every human 
being from which he can learn. 

With ecology as a base, Laszlo provides an approach to the understanding of all 
systems by suggesting three levels of systems,, suborganic, organic, and supra- 
organic or social systems. He suggests that the basic principles wtiich govern 
one level of systems, govern all levels. These principles "trayer^ the spheres 
of physical, biological, and social phenomena' and apply to systeihj^fl organized 
complexity wherever they are found and whatever their origin." ^ , 

Man then becomes, in Laszlo's phrase, "the coordinating interface (system)*' be- ^ 
tween the multi-level hierarchy of nature - learning from natural systems how 
to most effectively and efficiently operate human, social systems. 

'While man's evolutionary history ^determined that he become a cultural creature, 
it did not determine what kind of culture he would have. The kind of culture 
which we wjLll have in t^a future will depend upon the set of values i/hich we 
choose for the future. Those values inherent in the philosophy of technology 
xcan no longer suffice for a new philosophy demand, a new set of values. That 
basic value norms can be deduced dirfectly from the contemporary scientific 
understanding of natural systems seems evident. However, man must specify 
these values to fit the human level for while remaining within the limits of 

. general natural systems values, there are no specific ready-made value choices. 
Finding and respecting these limits is precisely the problem facing us today. 

I would suggest that the raising of these value issues within the context of 
our ecological perspectives is one of the most critical issues facing us as 
environmental educators. A threel^c^l4-^hallenge faces us, a challenge explicit 
in the following definition of environmental education: 

.Environmental education is a process whereby an individual 
is encouraged to interact with his environment so that he: 
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1. becomes increasingly sensitive to that environment; 



2. becomes more- knowledgeable about that environment ^ 
^ and its interrelationships; and 

•3. becomes aware of his responsibility to and for that 
en^irdnment 

We are most successful when we begin at the experience base v/hich we all share, 
with a personal/ affective awareness of our natural world • From this awareness, 
we add the cognitive dimensions which grow out of our scientific understanding 
of^this world. Finally, we must face up Co the realization that we are intrin- 
sically responsible both to and for the entire ecosystem of the plane^t of which 
we are an integral part'. Garrett^ Hardin defines intrinsic, responsibility as 
that responsibility which if not exercised creates negative results 'for the 
irresponsible party. In this case, irresponsibility in the face of ecological 
necessity 'may destroy th^. planetary ecosystem and us with it. 

John Gardner's quotation with which I began this paper explicitly recognizes 
the need for both good plumbing and good philosophy. Good technology is abso- 
lutely vit^l to our success\for the future, for short of a total disaster we 
cannot return to a more primitive, pre-technological era. Evolution does not 
-reverse itself. Once the ^pe man used his bone for a club, he was no longer 
to l^ve without that club. But by recognizing the need for a sound philosophi- 
cal basis we can decide, according to mutually ^acceptable normative valjies, the 
most effective role for technblogy in the generations ahead. Indeed, Jlobert 
Pirsig, in his book Zen and the Art of Motorcycle Maintenance , suggests that 
each of us, to one extent or another, is both plumber and philosopher. I would 
suggest that we^g^^n^with the^,t,a?k of exploring an ecological philosophy so 
that we may make the wisest possible decisions as to the directions for our 
SGciet4.es in the decade^^o come.^ 
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THE ROLE OF SIMULATIONS AND GAMES 
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ENVIRONMENTAL EDUCATION 



Charles A. Bottinelli 
Science and Environmental Educator 
Denver Public Schools 
Littleton, Colorado 



Introduction , 

"If man is to find his way successfully through the labyrinth of 
di^fficulties that confront him in the years'" ahead, he must,' above 
4f all, use his intelligence. He can no longer rely upon the unfore- 
seeable fortunate circumstance; future mistakes will have conse- 
quences far more dangerous t^han past ones have been. He must 
divorce himself from unreasoned slogans arid dogmaj from the sooth- 
sayer,. from the person whose selfish interests compel him to dr^ 
false conclusions, from the man who' prefers indoctrination to edu- 
cation. Man must rapidly accumulate knowledge concerning both his 
environment ^nd himself, and he must learn how to use that knowledge 
wisely. He laust encourage the emergency, of ne^^ ide^^^^in all areas. 
He must learn not to fear change, for of one thing hejcan be certain- 
no matter what happens in the world of the next few dicades, change 
will be the major characteristic. ' But it is within the range of his 
ability to choose what the changes will be, and how the resources »at 
his disposal will be used — or abused — in the eommou victory — or ig- - 
-nominious surrender — of mankind." 

J 

/ Harrison Brown in 

;rhe Challenge of Man^s 
Future', 1954 



"The future of all children is in the hands of all ^ teachers . 

...What kind of world do We want for children? This is the fun- 
damental question for education." 

Paul F. Brandwein, 1970 



Roughly one million years of human history have been conveniently divided 
Into ages by anthropologists who have sought to des^cribe the status of man 
by the tec]ino logical company he has kept. There were the Ages of Stone (New 
and Old), the Age of Copper, the Age of Bronze, the Age of Iron, and of 
recent eminence, the Age of the Atom. Unfortunately, the next three to five 
decades are surely to become known as the Age of Food, or according to some 
agronomists, the Time of Famines. This era will, undoubtedly, test the tena- 
city of underdeveloped nations, not to mention the food conscience of the over 
developed nations, especially the United States. For decades the U. S. has 
unquestioningly shipped food, mostly in the form of cereal , grains, to those 
undeveloped countries who had only to" request it. Now, with the deepening 
realization that there soon will not be enough food to feed an exponentially 
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growing world population, even with perfect distribution, the United States^ . 
finds itself in the unpopular role of wielding tremendous influence and food-* 
power over the underdeveloped nations. The literally li£e-and--death decisions 
that are forthcoming rest sguarely upon our shoulders. They will be political 
in nature and wide-sweeping in impact. In order for citizens of this country 
to know how to use this new influence wisely and to the belief it of' a world 
societ;^ they must become more« knowledgeable and enlightened than ever bjsfore. 
For our representative democracy to function tn the critical times ahead, our 
citizenry must be aware of and understand: ^ 

1. Attitudes that govern growth and stabilization of humion populations; 

2. The ability of this country to meet its own fopd needs in a period of 
colder and dryer world climate; • ^ ^ 

3. Methods of increasing agricultural yields while; simultaneously, ^ni~ 
mizing environmental damage; ^ 

4. That energy resources are finite; a move toward more* efficient uses of 
lower grade resour'ces is the only feasible long-term alternative; 

» f> 

5. That stability oL the ecosphere is dependent upon its ^:omplexity, and 
that the activities that weaken links* in single ^overlapping systems 
endanger the whole; and ^ • " ^ 

6. rThat man is a part oL a natural scheme of life on this planet, and his 

well-being depends directly on the systems he attempts to change. 

'These and others c „ basic tenets of environmental education of the 1970 ^s^ — 
education that cannot wait. , * ' " ' 

And yet many educators, ^hile they are cognizant of a much differenjt future 
awaiting their students, are unable to prepare them effectively for life in the 
last quarter of this century. Students apparently remain unconvinced of the 
applicability of Social and scientifi<: concepts to reality. A plethora of 
compartmentalized, seemingly unrelated "subjects" which constitute the school 
day of many students obscures their understanding of the interrelatedness and 
interdependencies of all facets of their existence. Ultimately, they may well 
join the ranks of the technologically alienated, that group that neither under- 
stands our advanced technology nor feels competent to challenge the somewhat 
aimless courses it appears to be taking. 

Although multi-disciplinary courses and units have ameliorated the compart- 
mentalization effect to a slight ^tent by illustr'ating the interdependence 
of man and the ecosphere, there are other innovations which^ at this time,- 
appear efficacious in promoting active environmental learning atmospheres. 
These are the environmental simula,tions/games. « 

The balance of this j^aper is devoted to the potential role of sinulations/games^ 
in viable environmental education programs. First, the cmerg^ence and essence 
of environmental education is discussed, followed by a brief history of simu- 
lations/games and their associated research findings. Second, several illus- 
trations of environmental simulation games are presented in terms of their 
potential contributions to environmental education curricula. « 
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The Environmental 'Education Imperative 

\- 

" •••Unfortunately, most human problems do not fall neatly into such 
academic categories as sociology, history,* economics, demography, 
psychology, or biology, and the splutions to these problems ^require 
the<^ simultaneous application of the best Ideag from, many academic^ 
disciplines 

' « 

Paul Erhllch .^.n Population , 
'Resources > and Environment , 
a972. 

Modem man has survived on this planet for many thousands of years ^^populatlng 
the planet, subjecting other species to his own use (and abuse), and developing 
new processes that match many natural ones In both intensity and scope ♦ Sudden- 
ly, we have found reasons, some subtle and insidious, tc question ^mankind's 
rapid rise to technological fame. These reasons are rooted in the tremendously 
magnified impacts of the demands that an ever- increasing human population makes 
on its natural environment • The po\j,&d that man has exerted on the balance of 
nature now appears to threaten his own ^survival on several fronts ♦ If^ we are 
surprised to find ourselves in a deepening moiass of Interwoven environmental 
crises, we can, ^t least, be encouraged by the current public awareness of it. 
This awareness is essential 1^ we are to correct the serious problems that face 
us as a nation and a world society^ The Intermediate Science Curriculum Project 
staff C1972) explains why this awareness is especially Important for today's 
younger generation: " ^ 

*^ > 

, * » 

"Of special significance is the coming of age of a generation who 
has a very special relationship to the environment*. Young people 
today are the first generation to carry strontlum-90 in- their bones, ^ 
DDT Jn their fat, and asbestos in their lungs • Their bodies will 
record the effects of these new environmental Insults on , human health, 
since they-^are the involuntary subjects of a huge world-wide experiment • 
Although many effects have* already been documented, the full signlfl- ' < 
cance of this experiement will be discovered only after this generatJ.on 
has lived out its life* Only then will we have learned the long-term 

, ^ biological effects of so many novel* agents, some of wjt;ilch Interact to 
cause even greater effects than the 'sum of eacK taken separately* So 
it is our young people — and future generations— who may have to bear 

? the ultimate consequences of today •s environmental hazards." 

The notion of public environmental education is not* new. As a polnt-of fact, as 
early as" 1893, secondary school studies by the Committee 6i Ten urged that botany 
tedchers take "an ecological approa<;h" to theli subject. In the decade that fol- 
lowed, educators argued. eloquently for general "nature study" throughout education, 
Mark Terry writes in 1971: 

"Environmental education, whether termed 'ecology*, 'nature study' » or ^ 
some other name, was championed at nearly all the life science curriculum 
meetings held in this country since the turn of the century. Particularly 
the relationship of man to environment has been recognized as worthy" of 
coverage in public school curricula for generations." 

Many educators have since attempted to justify or rationalize the need for t ^vl- 
' romnental education in the public scTiools by arguing that a certain amount of 
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conservation? education was necessary in order to produce an electorate know- 
ledgeable and willing to parf^.cipate in the management of natural resourtes,* 
Others have promoted an appr-^ciation of Lhe aesthetic 'as the rightful pursuit 
of ^^He Ameri can citizen, .This past call for environmental education seems to 
reflect a human need ito rejoin wit'.i nature. ' ^ • . 

Perhaps the best justification of the need for environmental education se-^n 
heretofore by this writer incorporates the concepts of an environmentally aware 
electorate and an appreciation of nature, and is eloquently expressed by Terry 
(1971): , ^ * 

"..•Before we are citizens in a representative democracy and before 
wfc are beings capable of appreciating nature, we are nature ourselves 
ai\d are participants in the natural world. The need for environmental 
education^ educat.-'on concerning environmental principles and their » 
applications, emanates from our extraordinary power to affect the 
natural environment, A :na1s and plants less capable of forcing en- 
vironmental alterations r anerally less conscious of environmental ^ 
problems. Instincts take, t^^i'e of population problems for some species; 
* catastrophes unlamented take care of similar problen. for others," 



' Terry continues in the .same paragraph: 

"Our capacity for altering environmental conditions is accompanied by 
a capacity' for sensing, values. Less controlled by instincts, we do 
not settle for catastrophe if we can help it. Values once oriented 
toward unlimited^ growth must now be tempered by our growing environ- 
mental Understanding, The need for this reorientation of values is. ' , 
the *ne2d for environmental re-education. Freedom, in t'lis case free- 
dom from instinct, is synonymous with responsibility for environmental 
4? education," »^ 

Environmental education will make a necessary and vital con/ribution toward the ^ 
establishment of a reasonable^balaace between man and natural systems. Hope- 
fully, our youth, with attendant knowledge that bolsters wise dec-'sion-making, 
will be able to transform their legacy of. crowded cities, polluted air and water, 
abus ^ wildlife, and an assortment of other ills, into a quality inheritance. 

In s;>ite of the extensive* emphasis on environment and environmental education, 
there i^> no widely accepted definition of the latter, A number of terms which 
denote broad ranges of meaning is found in the literature. Nature study, con- 
servation education, outooor education, and environmental education are, at time*?, 
used interchangeably. This is understandable, since they do possess a common 
goal: an understanding and appreciation of the natural world. In order to 

facili'ate discussion in this paper, these tour terms will be briefly described, 

* « 

Nature stu dy. Liberty Hyde Bailey and her ^associates at Cornell University were 
responsible for initiating the nature study movement in the early 1900 's. Al- 
though scientific principles of the interrelated environment were not taught per 
se, one major goal was to acquaint children with aesthetic, curious, and unique 
aspects of their environment . Included in nature study were ruch content 'i reas 
as r>oils, rural and ur^'';n locations and landscapes, aestherlcs, econom? •-s ^and 
.'pr^litics, and music, ...aphasls was on nature drawings, plant and ani^"* idan*:!- 
fication, field trips, measurement, and comparison. Bailey and followers con- 
centrated their efforts on affective goals such as emotional, aesthetic, and moral 
values development, 
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Conservauion education r ' Behind this moven.eitt one finds the "alphabetical con- 
servators"; i.e.j^he U.S. Forest Service (UllFS), the ^iational Park Service 
'(NPS)» the Bureau of Land Management (BLM) , the Sc^l Conservation Society of 
America (SCSA) , the U. S. Atomic Energy Coirnission (AEC) which has just recently 
become part of the Energy Research and Development Association (ERDA) , and other' 
federal, state, and county departments of .natural resources, soi] • ' water 
conservation districts. ' Their common goal is to promote the wise and efficient 
use of our natural resources. (Unfortunately, "wise" and "efficient" are adjec- 
tives ^applied to man*s utilization and exploitation of those reso»:rces,' the 
latter two often being' inconsistent with the long-term eco-stability of animal 
and plant species and, many times, reflecting little or no effort to regulate 
demand on a finite supply of non-renewable resources.) The greatest impact of 
cdndervajtion education has been in ural araas where na*:ural resources have been 
a vit>al pc- _ of the local economy and where management caused immediate and 
visible effects. 

o 

Content areas have been t*r j raditiX)nal soil, water, air, plant, and animal 
identification, wildlife management, forestry, agriculture, space,- and energy. 
Emphasis has been on field trips, sampling and collecting, and recording of 
observations in the field • t 

A problem for the educator has been (and still is) the need to discern and pro- 
perly weight the subjective views of conservation promoted by and «iuited to the 
industries involved.! However, in the past five years, this writer has witnessed' 
several attempts by such agencies as the USES and BLM ^o promote a cross-under- 
standing of different conservation viewpoints by structuring cooperaL^ve workshops 
with educator groups. • 

Outd. r education . Dealing with more of an ihnovatlve climate thap a unique set 
of content goals, outdoor education facilitates the achiever. jnt-^^y^^aE^^"^ educa- 
tional objectives by providing the vehicle. The literature of outdoor education 
describes its content domain as being similar to nature study and conservation 
education, but also included are objectives in areas such as social studies, 
language arts, music, health, arid outdoor recreation skills like cam*iing, hiking, 
mountaineering, ski-touring, survival technique, and physical condi ^oning Values 
and appreciation ure affective objectives, and inquiry is stressed in many district 
programs . 

Environmental education . Obviously^ much Of what constitutes environmental edu- 
ci^tion is not w; in tact, environmental education is such a broad set of topics 
.hat it may (and should) encompass the areas already discussed. Perhaps the .best 
definition of environmental education that this writer has seen in a perusal of 
the literiature is that stated by Stapp (1970). To paraphrase Stapp, environmental 
education is education' designed to produce a citizenry that is knowledgeable con- 
cerning tl interrelated bio-physical and socio-cultural environments', of which 
man is a part, and their associated problems, and is motivated to work toward 
solutions, f.o those present and project problems. The goal of environmental edu- 
cation must be to fulfil, the previously stated definition; m* -.ubgoalis, as 
delineated by Si->pp, are "to help citizens acquire; 



Of course, the same can be said about the various environmental interest groups. 
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!• A clear under-standing that man is an inseparable part of a system, con- 
sisting of man, culture, and the bio-physical environment, and that man 
has the ability to alter the interrelationships of this system;- \. 

2. A broad understanding of the bio-physical envirpnmental problems con- 
fronting man, how to help solve these problems, and the responsibility 
of citizens and government to work toward their solution; 

3. A fundamental understanding of the bio-physical environment, both natural 
and man-made, and. its role in contemporary society; and 

4. Attitudes of concern for the quality of the bio-physical environment 
which will motivate citizens to participate in bio-physical environmental 
problem-solving • " 

Several considerations and philosophies of .environmental education. are offered 

as a guide to those who would achieve the goals of environmental education through 

the agency of 'the, public school$: 

1* Emphasis should 1)' placed on envirotimenti ducation as a curriculum concern, 
kindergarten through -grade twelve; 

2«'*^''H^ronmental education should b'e multi-discipliii^ry and integrated into 
existing curricula; 

3. Environmental education should encourage knowledge of ecology as a basis 
for understanding and solving contemporary environmental problems; 

4« Environmental education should encpurage valuing ^s it relates to the 
maintenance of a quality man/environtnent relationship; and 

5. Environmental education should include out-of-the-classroom, experiential 
activities, including opportunities for^ children to experience less man- 
influenced environments* 

According to Stegner (1970) , the central theme of a K-12 environmental education 
program should be that man is a part of a natural earth system and is ultimately 
subject to the limitations of that system, Falkenstein (1971) urges th^t an en- 
vironmental progra,.! must impart, in addition to an awareness of contemporary 
problems, a love and full understanding of our **earth, sky, and water" to students 
Turk, et al» (1972) , assert that viable environmental educational programs should 
heavily stress jocial problems and issues with emphasis on problem-solving and / 
"rationalization of the trade-offs*\ Horn (197A) believes an inordinate amount 
of t.ime and attention is given to the symptoms of environmental problems; environ-^ 
mental education must move in the direction of treating the causes of the problems 
Creager, et ah (197b) , write that environmental problems, as complex and inter- 
related as they -nay be, require an interdisciplinary approach and solution. No 
longer, 'they add, can we afford the luxury of being content in our own narrow 
academic fields • 

Nevertheless, an overlapping concern that appears repeatedly in the literature 
is that effective incorporation of environmental education into our K-12 curricula 
is an absolute prerequisite if we arc to bring man anc! society to a heightened 
awareness of the environmental problems that threaten us in the, last quarter of 
this century — and motivate them to work toward favprable solutions of those^ 
problems . 
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Simulations/Games In Perspective 

"•..game sessions were so exciting to observe that the interest and 
involvenlent of players were often accepted as ^idence of learning 
without any hard statistical data," 

Boocock^nd Schild in 
- Simulation Games in Learning , 
1968 



In spite of the fact that individual teachers have long us^?d games or game- 
like devious to arouse student interest and to .dramatize materials, simula- 
tions/games are still referred to as an educational "innovation". What is 
new ai) out most of the games available today ±k th^ coiobination of the ancient 
technique~.of_gaming..witIi the relatively recent Jtechniqu.e ^oXAimulatipn.,^ 



Moreover, when simulations/games have been accepted as appropriate for class-- 
room use, the intention has been to arouse interest and to motivat3 students . 
to further study^ In essence, 'the simulatioas/games are designed to teach, 
as they are or in conjunction with other materials, just as a- chapter in a y 
textb^k or a lectur.e can teach. There is, however, one important distinction: 
In a stimulated environment a student is free to experience first-hand the con- 
sequences of his actions and* decisions without suffering damage tc his peer 
facade. "Games and other dramatic play of fer , expanded possibilities for action 
in a mode that is chiefly mental, yet includes the felt freedom, Intuitive 
speed, and reactive responses of physical movements" (Abt and Cogger, 1972, 
p. 36). . ' ^ 

Although a few writers (Lewis and Wennworth, 1971, p. 8) have been cautious 
in their endorsement of the potential of educational gan*es and silnulatd^ons , a 
great number of others has given enthusiastic support to such activities as 
"an ideal method for modernising the social' studies curriculum in secondary 
schools. Simulation games can be dne^of the foundations for a truly vitalizerl 
educational system and,..this technique, given the right conditions, can make a 
profound contribution to the growth and development of our young people so that 
they can be better prepared for life in the modern worl^" (Lee and O'Leary, 1971, 
pp. 345-346). ' ' ' ' ' 

If one 'excepts war games from the fie''d of simulatxons/games , the history of 
the latter extends from the early 1960 *s when over a hundred management games 
were in use throughout thd nation. In addition,' at this time, many simulations 
were being developed for use in, piedirting the Consequences of foreign affairs 
decisions, many of which served as modtils for educational learning games. 

PHASE 1: Acceptance on Fr " th^ (1960-1963): During this brief period, "gaming" 



^ar games , ^ really a type of, simulated ame, have been in existence for centuries. 
However, it is only since World War II that simulations have found any extended 
use in the social* sciences, and their introduction into environmental education is 
very recent. 

3 

Adapted from Sarane S. Boocock and E. 0. Schild, Simulation Games in Learning , 
Sage Publications, Inc., 1968, pp. 15-18. 
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was applied as a learning technique for the classrocm, and several simulations 
were developed and field-tested. Based on cursory observations of classroom 
utility and student reaction, enthusiasm for the new technique became widespread — 
even in view of uhe lack of statistical validation. Not surprisingly, because 
the field was new and small, reseaichers were concentrating on the design of edu- 
cational games — not on their evaluation. This phase seems to be typical of any 
new educational innovation and its related" research. Additionally, the^"game 
sessions were so exciting to observe that the interest and involvement of players 
were often accepted as evidence pf learning" without* any hard statistical data 
(Boocock ana Schild, 1968, p. 16). 

PHASE 2: Post-honeymoon (1963-1970): Controlled experim^ncaxjion with games^ 
during this period leJ to generally equivocal findings regarding their^.ef f ec^ 
tiveness and pointed to the following "sobering conclusipns": 

a)"... games are not a panacea for all educational ills; 

,b) games in their present forms have ""serious flaws; anc'" 

c) neither standard tests nor the relatively crude instruments 
designed specifically to evaluate a particular game or games , 
are adequate or sufficient measures for the impact of games" 
(Boocock and SchiH, 1968, p. 16) ' . 

More experimentation gave way to more unsettling findings: 

d) Games do teach, but the^ mechanism is unknown. 

e) Gamos do motivate and arouse student interest (the novelty effect 
not discounted) . ' 

f) Games induce critical thinking and change attitudes (again, mechanism 
unknown) . ' ' 

g) Jhere is no substantial evidence that games teach facts or problem- 
solving skills, or induce critical thinking any more than conventional 
methods of learning. ^ 

PHASE 3: Realistic Optimism (1970 to^ present) : Accum^'.lated evidence, and ex- 
perience in the past five years have led to a more tempered optimism of the 
teaching and learning potentials of simulationa/games. Limited progress has t 
been made on three broad fronts: 

A number of dlffereiit simulation games have b'^en f ield-te.^^t'ed in a wide 
variety of educational settings. 

2. Pools of data hav^ accumulated c. the learning effects of specific games 
and, in several cases, a particular game has been evaluated by one or more 
researchers other than the 6>anie*s original developer. 

3. B&sed on the available- researc, theorists have revised and classified 
the purported "gains" of classroom utility of learning games. 

What does research say tcf the educator? The reader should bear in mind that, 
because of the dearth of research in the area of environmental simulations/games, 
it is necessary to draw upon the rather nebulous findinf^s of social studies 
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simulations/games research in order to accurately illustrate what is known 
(and what is not), as well as to identify voids in the field. 

In 1966 in a n^^per summarizing a number of research reports, C. H. Cherryholmes • 
concluded that no positive educational benefit accrued to participants in simu- 
lations/games over and above the control groups (traditiqnal/conventiorial in- 
struction) • His only positive conclusion: Students enjoy participating in 
simulation games mor^ than they enjoy conventional teaching strategi >s. This 
is consistent with the findings of the Academic Games Program's research (Coleman, 
et al * , 1973, p. 6): "Students prefer games to other classroom activities. This 
finding holds true for students from elementary school through high school and 
• for both simulation and non-simulation games.'" 

Especially in the cognitive area,^ere has been conflicting evidence concerning 
student achievement as a result of learning games* Usually, as evidenced by 
_ paper and pencil tests, student achievement has been found to be neither signl- < 
ficantly be tter~nor~ worse with~simulati<:>n games than ;y7ith other learning expert-- 
ences. There are six studies which stand as exceptions to this generalization. 
Two of them (Monroe, 1968; Wentworth, 1972) indicated that junior college students 
in control classes who had not used learning games scored f * ' lif icantly higher 
than did students in experimental groups involving game pla^ . Both researchers 
concluded that lectures ware more effective in teaching theory of economic sys- /"^"^ 
terns; however, Wentworth stated ^that the iea^iing gam^, MRKETPLACE, was more ^ 
effective in teaching system dynamics than were lectures. 

Allen, et_al.s stated in 1966 that fourth-grade students playing the WIFF^N PROOF 
game scored significantly higher on an author-devised content test than did a - 
control group of students. Howeveiy^the results aire confounded by suspicions of 
^%s^ developer bias. • 

results- of the B«ker study (1966) indicated that junior high school students 
participating in a history simulation game fared better on content tests than did 
the control group- however, he taught both groups himself , developed the cognitive 
instrument, and used a long-term role-playing simulation which was non-represen- 
tative of the usual exercises considered part of the course. 'His study lost more 
credibility when a similar experiment was conducted three years later and no sig- 
' nificant differences in cognitive gain were found. 

Duke (1964) found positive gains for students who participated in, an urban land- 
use game, but his "home-bred" ties ting' instrument was not subjected to validity 
or reliability tests; thus, considerable developer bias may be present in his 
study as well. 

A research design with greater controls than the previous studies was utilized , 
by B^ocock (1966) in which she used a battery of seven commercially available 
games. Her conclusion was that participants in the seven-game battery displayed 
greater^intellectual learning than did their control group coiinterparts . . However, 
since her sample of AH convention participants probably reflects considerable 
selection bias, her conclusions must be taken with caution. ^ ^ 

In a 1972 paper, Keach and Pierfy maintained that a properly designed simulation/ 
^gama is a viable way in which to teach facts, if the activity provides opportu- 
nities for participants to apply those facts. No evidence was presented to sub- 
stantiate this claim. 

Stembler (1972) ' asserted that a simulation/game* taught cognitive information 
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significantly better than the teacher-lecture method, but he qualified -bis 
conclusion by stating that for a game to >ring about this sort of outcome, it 
must abandon open-tended approaches and be designed so that the participant 
reaches i\ predetermined goal or conclusion. In other .words, According to 
Stembler, the simulation/game. must guide like programed instruction. However, 
much more study in this atea is nv^eded. ^ 

Of the many studies whose findings indicated no significant differences in 
student learning between the experimental and control group§, one or more of 
the following was usually present: • - * 

1. Selection bias; 

Non-standardized testijig instruments; 

" \- ' • ' * 

3# Inadequate -experimental controls; 

4« -Studies impossible to replicate; 

5# Developer bias; 

6# Unusual use of statistical analysis; 
7# Small samples; 
8*, Hawthorne Effect, * - 

The greatest impact of simulations/games appears to be in the area of affective 
learning. ud^^c by Garvey ana Seiler* (1966) , Wing (1966), Baker (1966), Dooley 
(1969), Staasklev (1969), Cordtz (1969), Lloyd (1970), and Cohen (1970) indicated 
the formatiojn of positive student attitudes toward simulation gaming as a viable 
learning experience. 

Other studies attempted to show chaiiges in student attitudes toward particular 
subject/interest areas influenced by participation in learning games. For ^ex- 
ample, Heinkel '(1970) , after utilizing one^ play of the legislative simulation, 
NAPOti, and post-teoting, concluded that the only sig^nificant result was that 
the simulation caused his college students to view politicians in a more positive 
light than previously. Using a similar method^Livingston (1970) found that the 
attitudes of students who played GHETTO were significantly uore favorable to, the 
poor. ■ In another study of the legislative process, he concluded that students' 
attitudes toward political "log-rolling" vzere considerably ameliorated after one 
play of the simulation game, DEMOCRACY, No other significant findings were re-^ 
ported in that study. 

Studies completed by Targ (1967), DeKock (1969), Corbin (1971), Boocock (1966), 
and Vogel (1970) attempted to discover thfe impact of learning^ games upon speici- 
fied social, economic, or political attitudes of students - Limitations not- 
withstanding, the following were indicated: , 

1. Students became more tolerant and positive in their opinions after being 
exposed to the simulation, 

2. Students' attitudes toward politicians and political processes were altered 
positively, 
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3# Students were more acceptive of the social differences among p|irtic:^ ^nts 
in the simulation • 

Although the affective impact of simulations/gs'- ,s seems more emphatic than the 
cogi;iitive impact, these studies also suffer from the same ms^ladies listed above, 
Agalji, it must be emphasized t>hat most or the findings lack generalizability 
because the researchers f of ten the game developers) drew conclusions basecl on 
data obtained' from stnall bamples, mary of which suffered from e^tteme selection 
bias* . ^ ' ' ' , 

Simulations/Games and Oiyironmental Education; A Potent Synergism 



"...In my opinion Colorado had no environmental problems before the 
advent of environmentalists • Now, it is obvious to me that Colorado's 
most pressing problem is that of controlling the environmentalist 
population..," ^ 



V 



Senator Murphy iji Colorado: 
Problems and Promises game 



■ v 

How can •simulations/g^mes teach students the complex in^erdependencies in- 
herent in an analysis of the population/resources/environment issues? En- 
vironmental simulations/games provide students with models of the real V^orld, 
paradigms through which tfiey may interact and ^experiment with alternative 
strategies toward the resolution of local, state, or global^ environmental prob- 
lems. Since so few people wish to risk the consequences of experiment Jug in the 
real-world situation, the use of environmental simulations and games can be a 
valuable educational technique. Students may assume roles, face environmental 
problems, formulate strategies, make decisions, and obtain rapid feedback on 
the consequences of their decisions. Additionally, the student must apply the 
facts and ^concepts undergiraing the environmental simulation in order that he 
can effectively "play the game". Motivation, concept learning, the application 
of facts to problem-solving, and fhe examination of alternative solutions to 
the population/resources/environmeut crisis appear to be improved through the 
use of ef f icienL-an^l^ realistic environmental simu"* anions and games. 

Implying that enxflri^nmental simulations/games provide the student with a, more 
variegated, more complex, and more integrated world view than is rrovided by 
most ulher educational methods assumes a certain orientation toward environ- 
mental study. Although simulation-gaming did not arise from, nor does it pretend 
to represent, arEull-blown educational philosophy, it seems to be most heartily 
subscribed to by those already holding a philosophy that emphasizes certain as- 
pects of teaching/learning that are believed to be incorporated in simulations/ 
games. This educational philosophy emphasizes that environmental knowledge is - 
dynamic (not fixed) and interrelated, and that understanding the dynamics oi 
socio-scientif ic systems is what is important. For example, "students should 
develop a sense about what they and others do not know — as well as about what 
is known. ,. .they should develop a healthy skepticism regarding 'truth* and 
'proof, recognizing these to be man-made and human-oriented — and heir to human 
fallibility. Knowledge is creat<>d out of personal experience, both individual 
and shared. Students learn from one another and from the syner,gistic outcomes 
of the group" (Chapman and Davis, 1973, p, 15), 
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According to Robert E. Horn's 1977 edition of the Guide to Simulations/Games 
for Education and Training , the number of simulations/games of all types has 
increased by a factor of three from 1971 (AOO) to 1977 (over 1200). Of the 
six hundred .simulations/games of all types commercially available in 1973, 
approximately twenty-four (A%) were environmental simulations, most of which 
were mu/ti-disciplinary and dealt wi\h one or more aspects of the population/ 
resources^ environment crisis (Zuckerman and Horn, 1973) . The 1977 edition of 
the Guide lists fifty-four environmental simuJations, the number more than' 
doubie the 1973 figure and accounting foy approximately A. 5% of the total 
number of simulations/games coimnercially available. 

Some of these environmental games, created in the tailwind of the ecology band- 
wagon, represent little more than an attempt by developer and publisher to 
capitalize on the popularity of the ecology market. Others, however, represent 
clever and exciting models of reality that appear able to create favorable and 
impressionable lea^rning atmospheres in t'le complex interdisciplinary realm of 
environmental education- Of these, several are very complex, utilizing com- 
puters- and~a week or more of playing time, 

Yet, in spite of this proliferation and diffusion of educational simulations/ 
games, those of the type designed to promote awareness and understanding of 
environmental problems are not being utilized in the classroom nearly as quickly 
as they are proliferating oyi. publishers' lists. ^ Why, in view of the grave 
environmental dilemma facing us today, are environmental sipiulations and games 
being' utilized to the slight extent observed? Speculation yields the follov^ing 
rationalizations: 

!• As is characteristic of any newly-emerging ^ innovation in education, the 
available research on simulations/games (n' t to mention environmental 
simulation games) is equivocal regarding the potential benefits students 
can be expected to gain through their use. 

2. While environmental simulations/games are often viewed as exciting edu- 
cational tools by students, they are just as often seen ns highly com- 
plicated, strange, slightl> upsetting activities by teachers who have 
never experienced them. 

3. The contemporary practice of ^r^viding open, unstructured, student- 
centered lessons may contra. .ut the philosophy of the teacher who has 
never been able to relinquish "learning control**" to his pupils; thus, 
simulatipns/gamas*' may be construed as a threat to the authoritarian 
environmental educator. ^ 

4. It is very difficult for educators to gain insight int^o ^ny of the 
envirofiinuntal simulations and 'games by a cursory perusal of the pack- 
age. Unless the simulation or game is previevfed by actual teacher 
participation in its. scenario and sequence, it is unliRely that, the 
g^me will be. taken off the storeroom shelf. v. 
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At least in Colorado the popularity o£ environmental simulations/games as 
compared with traditional teaching strategies in environmental education has 
been extremely low, as was repjarted by Bottinelli (1976, p. A2) . 
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5. It is true that the rather high costs of classroom sets of simulations/ 
games materials relative to other instructional' costs can act as a 
deterrent to tl^pir widespread usage, especially at a time when most 
school districts are feeling the economic pinch. ^ 

Nevertheless, it seems that once the obscuring cloud of haphazard and / 
apparently contradictory research findings is lifted by more elucidating 
research, the popularity and use of environmental simulations and games will 
Increase dramatically, thus, lowering costs. Additionally, widespread teacher 
in-service workshops which promote multi-disciplinary activities, such 
simulations/games, will give added impetus to the implementation of environ- 
twsntal ■ games in environmental education programs. 

Dale Farran first^ commented in. 1971 that a possible synergistic effect linked 
simulations/games with traditional teaching strategy. Farran stated that 
simulations and games appear to act "as a frame of reference to unite separate 
ideas students have learned prior to encountering the games." He concluded 
that games are unique-in .providing active arenas foi. "decision-m'aking, rela- 
tional thinking and planning." It is possible and highly probable that simu- 
lations and games have their greatest cognitive and affective impact when they 
kre integrated into traditional/conventional teaching strategies. In this way, 
a natural complementarity acts to enhance the effectiveness of the entire 
teaching, strategy. 



Six environmental simulation games, which the author has found to be effective 
for the classroom and the indicated grade levels, are briefly reviewed below 
with respect to their potential contributions to secondary environmental edu- 
cation programs. Availability information ±g also noted for each of the games. 

THE ENERGY-ENVIRONMENT GAME (Grades 9-12, colj^ge, .adult): This game, developed 
in 1973 by the Edison Electric Institute, is a simulation of the role-play type 
which deals with the energy crisis. The objective is to locate a new power pro- 
duction facility in a hypoth^s^^ region where the demand for electrical energy 
has^surpasged supply. Twenty ^|to forty students assume roles, equally divided 
amrog environmental is t&4 Ppwef company officials, business professionals and lay 
citizens, as they provide input to the "Governor's Commission on Energy and the 
^Environment." Players are exOT)sed to numerous viewpoints and attitudes related 
to energy production and consumption during four to eight periods of play. The 
necessity of arriving at viabl^ compromises or trade-offi between demand and 
environmental impacts is a basic theme of the game. Multi-disciplinary in 
character, the ENERGY-ENVIRONMENX GAME can be of special value when incorporated 
in traditional science and social studies lessons concerning the energy crisis. 
(Cost: $20; Edison Electric Institute, 90 Park Avenue, New York, New York .10016)- 

\ 

ENERGY X (Grades 7-12, college , \dult) : "Energy X"', a hypothetical substance 
discovered in a meteorite, is an overpowering sourc^ of energy, almost totally 
non-polluting ^nd extremely versatile in its end-use applications. However, 
the amount of "Energy X" recovered from the meteorite is only sufficient for 
three ye s of use and in only three of the eight U. S. regions chosen by the 
"congr' 3ional committee". It is the task of participants to analyze resource 
use onsumption and production in the United States today, thus establishing 
€x rationale for the allocation of "Energy X". During the course of the simula- 
tipn, students develop an awareness of the need for intelligont use of the many 
alternative energy sources and an understanding of the relationships between the 
location of major energy sources, population, regional differences, and related 
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economic conditions. An audio cassette and filmstrip, included in the game 
kit, as well as a series of charts, tables and graphs, add authenticity to 
the simulation as the "regional representatives'* (students) attempt to present 
the best cases they can for obtaining a portion o^ the supply of "Energy X" 
for use in their home apas. (Cost: $19.50; Ideal School Supply ^^CSntp^y, 
llOOO South Lavergne Avenue, Oak Lawn, Illinois 60453) • 



THE PLANET MANAGEMENT GAME (Grades 6-12, college, adult): One of the most I 
:i^fective simulation gamas which demonstrates the interdependencies of popu- / 
lation growth, food supplies, gross national product and environmental quality L 
PLANET MANAGEMENT involves students who 'participate as managers of a hypothet-i 
ical planet,, Clarion, as colonization is begun. Students must decide how to 
spend a limited five-year, budget , allocating funds among improvement projects! . 
• such as agricultural research, highway construction, medical research and energy 

production. After a consensus is reached, the decisions are Input to a card-| 
board "computer" which shows the effects of those decisions in four categories 
population level, food supyly, per capita income, and an environmental quality 
index. At the end of ten rounds of play, students analyze the effects of th^ir' 

decisions and the kind of life they have Imparted to the "Clarionpeople". Da- 

briefing emphasizes the similar^ities between the hypothetical planet and Earth. _ ^ 
^ Three to four periods of class time*are adequate to play the game. (Cost: $13150; , 

Houghton Mifflin Company, 110 Tremont Street, Boston, Massachusetts 02107)# / 

GOMPSTON:- A POLLUTED CITY (Grades 9-l2, college, adult): This simulation game 
focuses on a case study of a hypotht^Lical city, Gompston, entangled in the throes 
of an advanced stage of air and water pollution. During the course of play/ (four 
to seven class periods)-, students assume the roles of forty local and state.' offi- 
cials as they conduct a town meeting to discuss their problems and find sojiutions 
to their local environmental crises. A filmstrip and audio cassette provide 
participants with a history of Gompston and glimpses of various sections of the 
floodplain city. Students are motivated to research pollution abatement technol- 
ogies ^nd to devise solutions to Gompston *s problems while attempting to tjetain 
their own speical interests. That there are no simple solutions to extreidely 
complicated problems and that tradeoffs must be made are the dual themesjof 
GOMPSTON. Two transparencies and large display posters are included in the game 
package in addition to the teacher's guide and special interest nameplates. As 
in ENERGY X a serious attempt is made by the developer to assess learningj out- 
comes via self-evaluation forms. This game can be effectively utilized 'S^n 
secondary science/social studies/environmental education courses. (Cost: $25; 
Ideal School Siy^ply Company, 11000 South Lavergne Avenue, Oak Lawn, Illinois 60453). 

COLORADO: PROBLEMS & PROMISES (Grades 10-12, college, adult): A brand /new 
simulation game, COLORADO: PROBLEMS & PROMISES, focuses on twenty-five -environ- 
mental "bills**, originating in and" passed by the "Colorado House of Representa- 
tives: and delivered to .the "Colorado Senate". Students play the rolesj of thirty- 
five hypothetical state senators, each espousing a unique environmental' philosophy, 
background and political aspirations. Provisions are included for combining 
science and social studies classes and increasing the number of roles portrayed 
with the addition of lobbyists and special interest groups. The simuljition cen- 
ters on .Colorado policy-making and involves the complex interrelationships of the 
social, psychological, economic and environmental realms. Its objectifve is to 
stimulate fruitful interaction and informed debate of the contemporary environ- 
mental issues confronting Colorado, while creating an awareness of th^ c^-rrpromises 
and trade-offs that must ultimately be considered. ^ 

Designed for seven to ten class periods and from seven to seventy sti^dents, the 
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game provides opportunities for players to learn the legislative process 3nd__ 

understand twenty-five environmental issues in an-iexcit:±fig~fashldn7 Among the 
issues available for study within the game context are population control and 
redistribution, energy resources, and mandatory conservation measures-, water 
storage projects, weather modification, predator control, wilderness reserves 
^nd fluorocarbon propellants. The game can be effectively utilized in social 
studies, science and envitonmental educat on classes while, hopefully, moti- 
vating students to become more actively involved on their own. Provisions for 
senatorial re-elections, debriefing and evaluation are also included in the 
game -kit. A'dditionally , the game can be modified to reflect the legislative 
processes and environmental issues )of other* states. (Cost: Free to Colorado 
schools participating in implementation workshops; for information regarding 
availability to educators in other states, please write to: Public Service ' 
Company of Colorado, P, 0* Box 840, Penver, Colorado 80231)# 

BALDICER (Grades 9-12, college, adult): A popular simulation game that deals with 
with food production and distribution inequities, BALDICER (an acTOnym for BAL- 
anced Diet CERtif icates) was primarily designed to stimulate interest in a study 
of the complex, problems involved in deeding a, burgeoning .world population_'*n_an___ 
age in which we have the technological skill to accomplish such a task but have ^ 
not done so. Specific purposes of BALDICER are for students to experience che 
economic interdependence of the world and to gain insight into the issues of 
population control, mechanization, coloni7-atlon, inflation, the unequal distri- 
bution {3tf resources and famine. ^ > 

Students play the roles of "Food Coordinators", each student representing 120 
million people, as they attempt to provide adequate food supplies each year. 
.Students must decide how to invest resources in the most efficient manner," bal- 
anced among subsistence, capital investment, population control and readiness 
for natural disaster.. Ten to twenty students may play and three to four class , 
periods are adequate^ A debriefing session is vital at which time ethical issues 
will undoubtedly be raised as participants relate their game behavior to the 
actual ethical convictions- they hold. (Cost: $25; John Knox Press* Box 1176, 
Richmond, .Virginia 23209). 

Environmental simul^ions and games can be of immeasurable value in teaching the 
multi-faceted and complex. issues presented in environmental education units, 
modules and courses. Although research findings in the cognitive domain are 
equivocal at thi . time, the ttue value of good .environmental simulations and 
games may not be amenable to measurement by paper and pencil tests. Rather, lilCe 
good art and music, ' ^environmental games may instill a deep appreciation of the^ 
interrelatedness of all aspects of tfie etosphere in the player — deeper than the 
statistical impression gained by the researcher. 
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In last few- decades, interest in and concern about' the environmental pfob*-' 
lems we experienced has caused a series of attempts to sol. che environmental 
problems "educationally." There has been produced a large a noun t of instruc- 
tional materials by commercial publishing companies . 3 well as inumerable locally 
developed curricula and programs, many of which* emphasized an outdoor, n^^^ure 
study, or camping component. Helgeson, et' al. (1971) surveyed a large number of^ 
these environmental educatioYi' programs in a document entitled A Review of Environ- 
mental Education for School Administrators . Based on infoxmatfon collected during 
the spring and sunmier of 1971 from the program directors, Helgeson, et al. > ^^n- 
eluded that "Evaluation^ of the effect of program and material on student and 
communities is needed." Very few schools and material developers obtained "hard" 
evaluative data regarding the effects of their program and material. Many based 
their evaluation on open-ended, qualitative data gathered by the program Sitaf^. 
One^ such evaluation said - "while no data are currently available, it has been 
reportea that students show evidence of increased awareness, sharpe*^ed sense of 
Lhc environment and of the interweaving of self and world." Some .programs and 
material have stated specific (sometimes evSn behavioral) objectives* of the cog- 
nitive, affective, and behavioral domains, but failed to follow through with a 
measurement of these, objectives, .^wan (1971) and others have noted previously 
that "we do not have., effective tools for evaluating the effectiveness of ehviron- 
mental education programs." ' ■ * 

One difficulty in evaluating the environmental education proj,rams is that it is 
still a relatively young field and an in^erdisciplinary undertaking. Because of 
the youthfulness of the field, there, is still discussion over what are the key 
objectives and in which domain vcognitive,^ affective, psychomotor) the m^"^ -^v 
emphasis should be. In this paper, it will be assumed that outcomes in all do- 
mains are xmportant. As a first step toward measuring these outcomes, Bennett 
(1974). has clearly stated that the "affective, cognitive, and skill goals, of en- 
vironmental education must be translated into behavioral terms Hefore any ki 
of meaningful evalustj^a can be attempted." Many programs and a tthors (notal 
Bennett and the New Jersey State Countil for EE) have produced laudable models 
in this regard. 

Roth (1971) and others have altcr.pted to construct schemes of the major concepts 
and/or processes appropriate to environmental education. This task is especially 
difficult li\ an interdisciplinary field. 

To facilitate the development of measurement techniques, one must either expli- 
citly or implicity conceptualize the behavioral outcomes with respect to a parti- 
cular grouping of concepts. Much of the measurement research in EE Is lax in 
this regard. As the field matures, more explicit statements are appearing. 
Another encouraging development (in my estimation) is the healthy symbiosis be- 
ginning to be established between EE and several behavioral science, fields . 

One technt^iue that aids test developers is a two-dimensional chart representing . 



content divisions and specific behavioral outcomes. This chart, sometimes 
called a table of specifications, aids in the establishment and substantiation 
of content validity. The table is a necessary, but not sufficien; condition 
for producing a balanced, representative test or inventory. In.de^loping 
the cognitive forms of the Syr ->cuse Environmental Awareness Tests , C^rdner and 
Kleinke (1972) had (1) Knowledge of facts^ (2) Knowledge of principles and 
(3) Application as the behavioral components and (A) Pollution, (B) Population, 
and (C) Science, Growth' of Technology and Ecological Relationships as the con- 
tent dimension. More recently, Fleetwood and Hounshell (1976) used ^tables of 
specification for their cognitive test and their* affective inventory. They 
utilized the taxonomies of the cognitive and affedtive domains developed by 
Bloom, et .al. (1956) and Krathwohl, et al. (1964)' for tlie^ behavioral dimensions. 
For their co^iiitive tests, the content dimension consisted of: (1) ^Icosystems, 
•(2) Natural Resources, (3> Pollution, and (4) Environmental Decision-making. 
The parallel dimension of this affective Inventory included the following (A) 
Study of the Environntent, (B) Conservation of Natural Resources, (C) Pollution, 
and (D) Politics and Policy Making for a Quality Environment. Specification 
of the abilities or traits to be assessed by a given instrument as exemplified 
by these two cases is one way in which improvement is facilitated. 

As Swan (1971) and Bennett (1974) have cogently shown, research in EE' Can bo 
aided by theories and methodologies from the behavioral sciences. Attempting . 
to reconceptualize the ecological crisis, not aq a technological problem but as 
a^-crisis of maladoptive behavior, Maloney, Ward, and Braucht (1975) have con- 
structed a scaje for measuring ecological attitude and knowledge. The scale 
consists of four sub-scales: Knowledge (factual .knowledge related to ecological 
issues); Affect (degree of emotionality toward theje issues); Verbal commitment 
(wha*t a person states he is- willing to do); and Actual Commitment (what a person 
actually does in refe>*ence to pollution-environment issues) . Within social psy- 
chology, much activity currently centers on the **Locus of Control** research area 
as exemplified by the work of Rotter (1966)\ Th« Lunneborgs (1972) incorporated 
■this ditnen3ion as part of their Environmental Assessment Survey. While I have 
not seen the results qf their research, it seems to be a most fruitful area to 
pursue, ^is **Locus of Control** dimension is chairacterized by the two end posi- 
ti'ons: Internal Corrrol (a person believes t,hat ovents are contingent upon his 
own behavior) and External Control (a person believes things happen due to luck, 
chance, fate, and the control of powerful others or that things are unpredictable 
because of the great, complexity of surtounding forces)* Clearly, this theory has 
the potential of assessing a characteristic of people that may relate to their 
behavior (or non-behaviqr) with respect to environmental problems.^ 

A questionnaire *^bout pollution was designed by Ric^son (1972) to analyze how 
*'self-interest** affecCs individual's beliefs about facts and solutions with 
respect to environmental problems. Self-interest was defined in the narrowest 
sense assuming that* **persons will choose that alternative which is the least 
costly to them personally.** Sub-tests of items were related to the population 
explosion, automobile, industrial wastes, ocean oil spills, and atomic power. 
T.hey hypothesized that students should respond negatively to items that require 
some basic change in their' own perspective or behavior. **S^lf-interested people** 
should be reluctant to change their own behavior but agree that others, in this 
case industrial* organizations^ should change theirs. This research is an ex- . 
cellent example of the healthy symbiosis that ^can^ccur between environmental 
educat*ion and experts from other fields. Their tUeories and constructs may 
illiirjinate some of ^the"my<'iad,0'f issues that face environmei.tal education. 

A Q-sort methodology was utilized by Erickson (1973/ to. obtain altitude data 
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about 'one aspecn of the environmental domain — wildlife. Eighty, statements of 
•opinion about* wildlife had to be sorted into eleven piles representing various 
degrees of agreement and disagreepent. Respondents were forced to distribute"* 
the statements into the elaven pil^s with^a predetermined frequency which was 
based on quasi-normal requirements. Forty-nine people categorized as either 
Hunter, 'Midlife Watchei., Farmer, oi: Other completed the Q-sort task. This 
type of data collection, .if made less complex av^ involved, has great potential 
for collecting attitude data. Data obtained via this technique should be com- 
pared to data obtained in other ways. If no new information is gathered, it may 
not be worth pursuing, but it is possible this technique could elicit different 
types of information. 

Relationships among attitudes toward the environment were investigated by Bart 
(1972) via his questionnaire composed of twenty statements representing positive 
ecological attitudes. A sample qf one hundred ^graduate education students re- 
sponded '*Yes** or "No*' to each of the items in the questionnaire. The tesponse^' 
data were analyzed by the "tree theory" which produced a hierarchy amon.: the ^ 
specific attitudes based on the relative ranking of each attitude by the sample. 
The analysis suggested that a separation existed between personal §nd public eco-^- 
logical attitudes. Such information from more broadly based samples , could provide 
additional information to aid in researching environmental education problems. 

Watkins (197A) researched -a very small domain within environmental education, bift 
the methodology used makes his study worth discussing here. Ten Likert-type items 
related to i» titudes about water resources were administered to over three hun- 
dred residents of two Florida cities (0.01^ sample of the population) in t^o 
session^ separated by nine m .iths. The data Qollected were analyzed via factor 
analysis and Guttman Scalog am Analysis. Five factors were obtained by the author 
and labelled: Willingness, Awareness, Knowledgeabiliny , Rationality, and Economic 
Ccmmodif^ The five items that satisfiea the Guttman scale criteria were subse- 
quently called the "Water Concern Scale." W-ackips suggested this scal^^ould be 
interpretec in this mar "r; , 

"For those respondents who had given considerable thought to the water 
problem, it is acceptable to treat water reclaimed from waste as any 
othfer water, to arc.pt the necessity of control over water exploitation 

^ — and-misuse, to believe that nature cannot_soLve_siipply_4)j:iQhI^ms_b.^ 

this becomes serious, and finally acknowledge that the solution of u^il r 
resources problems is a matter with which they must personally concer*n 
themselves. " 

In addition, Watkins attempted to empirically validate the scale by comparin"g 
the scale scores with certain socio-economic variables which were hypothesized 
to be related to this environmental attitude. Such serious attempts to empiri- 
cally validate our data-collecting devices should become a model for everyone. 

Next, research has been done to attempt to measure "environmental values." ^ The 
first task was encounted' when wrestling with the simple task of defining the 
domain of environmental problems or crises. Traditionally, environmental con- 
cerns have been focused on specific problems or issues. They have been often 
listed or categorized as air and water pollution, land abu/age, pesticides, 
natural resource shortages, and more recently things related to tlie energy 
crisis. Such categories do not appear to adequately reprcj^ent all of the 
numerous and highly integrated complex environmental problems. We propbsed a 
model which is more inclusive in its representation, and more flexible to meot 
changes of environmental concern. It is a three-dimensional" nodel which cate-- 
gorizes environmu.ital problems on the basis of their overall type, tht practice 
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most closely related to the problem,, and the general areas in which the effects 
of f.he problems are most noticeably felt. The diagram (Figure 1) suramarizea 
the three dimensions and their components. 



FIGURE 1 
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The following are brief descriptions of the categories of these environmental 
dimensions. • . . 



Dimension //I Abusage ^ Pollution 

■ ■ " ■■ ■ - ' » 

There are two major types of en>^irotimental problems. One type may be called 
Environmental Pollution and the other type may be called Environsiental Abusage. 

Environmental Pollution - is putting excessive amounts of chemicals, gases, 

wastes, heatr, noise, or radiation into the soil, 
water, or air'. ^ 



Environi antal Abusage - 



is the excessive removal or overuse of the envi?:i)n- 
-ment-s^natural ~r^sour-ces-(water-,-land ,--air .minerals,^ 
metals, etc.) . Abusage may occur through the complete 
destruction of a resource, changing fehe resources to 
an unusable form, or failure to reuse resources. 



Dimension '^2 Practices 



Six major practices can be closely assc^ciated with environmental problems. 



These 



are: 



A - Agricultural Practices ~ those things mosl directly related to farms and 

farndng. 

B - Building Practices - those things most directly related to the dii^sign, 

^ development, and construction of buildings. 

E - Energy Practices - those things most directly related to and used in the 

production of energy or power; 
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I - Industrial Practices - those things most directly related to the indus-' 

trial production of materials and goods (other 
^ than buildings, energy, or transportation vehicles, 

\ and facilities) . 

•» 

P - Private Practices - those things most directly related to what individuals 

<io at home or play. 



T ~ Transportation Practices - 



Dimension //3 Resultan' 



those things most directly related to trans- 
portation vehicles (car, trucks, ships, ^trains, 
aircraft, etc.) and facilities (highways, air- 
ports, parking lots). 



This third dimension refers to the general areas in which the effect of enviroa- 
mental problems may be felt. In three of these areas (I, II, III) the effect |s 
classified as biological. In the remaining two ateas (IV and V) the effect isf 
classified as psychological. The terra "resultant" Ts used to categorize all 
the affected areas in that it is more global and'^it includes both biological*^nd 
psychological effects. 



I. Plant Life 



II. -Animal L^^'e 



III. Human Life 



those problems which most directly result in the harm or 
destruction of plant life. 

- those problems which most directly result in the harm or 
destruction of animal life. 

'.those problems which most dir ctly result in the harm or 
destruction of human life or of items needed for human 
survival (such ar food, air, water, etc.). j 



IV. Man's Activities 



those problems which, most directly result in the 
disruption or interference of ^man's work, play, 
relaxation, or other activi^ties. 



V. Man's Materials - those problems which most directly result in the loss, 

damage, or destruction of products, materials, or 
resources not directly needed for man's survival (such, 
as buildings^ clothing, property, materials, fuels, etc.). 

In Dimension //I, environmental pollution has been given an equivalent representa- 
tion with environmental abusage. It may be argued, perhaps justifiably, that pollu- 
tion is in reality a form of abusage. However, due to the great amount of attention 
pollution has received, it was decided that pollution should be conceptualized on 
an ^qual la^ls with all other forms of environmental abusage. The **practlces" . 
dimension provides an element of flexibility within this proposed modex. As various 
practices char.^^r with respect to environmental problems, the appropriate deletion 
or addition of 'categories can represent these changes. In Dimension //3- man is 
the central element upon whicli the resultants of environmental ptobloms are felt. 
A strong or even equIvalQ^it representation of other forms of ^living ^ rganisms .would 
be highly idealistic and quite naive. ^ 

Usi^g this three dimensional model with its 2x6x5 matrix, (one can begin to 
'identify specific kinds of environmental problems. The total model represents 
sixty^ specific environmental proMems. 

The second major aspect of this proposed model deals with values and value criteria. 



From a survey of the research literature related to values, the AllportrVernon- 
Llndzey Study of Values (1960) was selected because of its potential for appli- 
cation to an environmental context. Five of the six categories used in the 
Study of Values (SOV) appear to be readily adaptable to environmental problems. 
The sixth SOV category, the Religious category, was eliminated from the proposed 
\ei because of the extreme difficulty in developing religious responses to en- 
vironmental problems that were deemed appropriate and relevant to junior high 
school students. The five remaining Allport-Vernon-Lindzey categories of 
values (Aesthetic, Economic, Political, Social, and Theoretical) comprise the 
values dimension of '<5ur model. In order no integrate the environmental problems 
with the value resppn^es^ a situational component is required. This component 
sets the stage for student reaction to the 'problem and enables the response pat- 
tern to more v-losely parallel the original Study of Values model. One can con- 
struct options or responses to represent each of the five value criteria. Below 
is listed a sanple item with its various components labeled. The three environ- 
mental components of the sample items along with the five ^'^lue criteria are in- 
dicated. 



PROBLEM 



As there is an increase in the 
amount of^ cigarette smoking in 
confined areas, there will be 
an increase in the risk of lung 
cancer to the people of the 
area. 



Dimension #1 Pollution 
Dimension //2 Private 

, Practices 
Dimension //3 Human Lives 



An an elected student council 
official assigned to deal with 
this program in your school, 
you should guide your conduct 
according to. . . 



VALUE 
RESPONSES 



(a) The health and well being of 
others being affected by 
cigarette smoking \ 



- Social 



(b) The ideals of beauty and 
appearance bb^^ng changed 
by cigarette smoking 



Aesthetic 



(c) The enforcement *of rules, 
and regulations needed to 
control smoking 



- Political 



(d) The information available 
from scientific resea"^ch on 
the. effects of smoking 



- Theoretical 



(e) The amount of money wasted 
through cigarette smoking 



- Economic 



In his dissertation research, Sarnowski (1975) developed and validated an Envi- 
ronmental Value Inventory (EVI) useful with students of grade levels nine through 
twelve. After extens^'ve field testing and revisions, a twenty-item form was ad- 
ministered to over five hundred' student^; selected from the ninth and twelfth grade 
classes of three area schools (urban, suburh^^i-*, and rural). In addition to analy- 
zing hypothesized differences due to age, sex, and geographic residence, student 
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scdres on the EVI were\ compared with their performance on a revised form of 
tha Study of Values (1977). For a deeper analysis of the statistical findings, 
sel the Sarnowski dissertation or related article by Baker, Doran, and Sarnowski 
(ll??).- For our purposes here, we concluded that the EVI was a valid and useful 
instrument for measuring environmental values at the grade levels nine through 
twblve . 

A an extension, of Sarn:.wski*s work, modifications are presently unden/ay to 
revise, the EVI to make it useful with junior high students. The revisions in-: 
elude the following: (1) reducing the number of items from twenty to ten, (2) 
lowering the reading demands* to appropriate levelis, and (3) adding a visual ele- 
ment, via slides which represent each of the environmental problems. Through a 
sample of students across grade levels seven through twelve, we will attempt to 
find out how "environmental values" may vary with age, sex, and amount of science 
instruction. Via a brief questionnaire, we will collect responses to items de- 
signed to assess t.i^: "Locus of Control" variable. 

The "state of the Art" with respect to the field reviewed here can best be des- 
cribed as embryonic. As the measurement cited here is all quite recent, this 
may be expected. The author's recommendation is that attempts be continued by 
experts from our^ field working with scholars from other fields, such as sociology, 
psychology, etc., to further the measurement devices in our field. The work of 
Swan and Bennett are excellent samples of this* 

The largest task that 'faces the field is the eternal question of validity — 
"what is it the instrstraent'^really mea.^ures?" It is easy to become complacent 
with the output from "empirical" studies — reassuring reliability co-efficients 
and facades of factor co-efficients. But, an indepth inspection of each item 
of a given inventory is necessary to determine what is being assessed — titles 
can ue meaningless, even misleading. A prevalent procedure for developing in- 
struments is to use "juries" of experts for selecting and/or validating a given 
collection of items. \^±le such "expart" and "empfrical" methods of developing 
and validating tests may be appropriate in some fields, my recommendation is to 
first develop conceptual schemes, tables of specification, even behavioral ob- 
jectives. Upon this framework, one can make statements about an instrument's 
, validity based on its relationship to expre<?sed objectives and concepts. Even- 
tually valid and reliable instruments will evolve which can be used as criteria 
for establishing the psychometric qualities of new instruments. Until such steps 
have been accomplished, it is recommended that one should scrutinize very closely 
every aspect of an instrument prior to its use. Instruments must be chosen which 
clearly measure an integral element of the environmental education program to be 
evaluat' The developwnt 'of a pool of valid and reliable instruments for any 
field is . complex and difficult task, buf^ssential to the stability and nraturity 
of the disciplice. It is my intention to .continue wrestling with this problem and 
my hope that colleagues will also accept this challenge. 
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Environmental issues are typically defined in terms of human values and are 
thus, in part, psychologically situated. This virtually assures that proposed 
solutions are bound by pre-established scientific perspectives /(i.e,, our exis- 
tent views of psychosocial principles and the laws of natural slcience or ecol- 
ogy) . What is often needed is a more dramatic shift pf our knowledge paradigms 
such that both problems and solutions may be defined in other ^rhan an historical, 
or established, context. Such paradigmatic shifts come only firom viewing both 
man and his relation to environment in radically new and unique ways. 

The present paper explores teaching programmatics which are dksigned to develop 
students' abilities for viewing and understanding scientific /issues from such 
altered perspectives. In addition, an empirical example illustrating one teacher 
student generated perspective alternative is presented.^ Thii alternative views 
both man and environment as temporally structurerd co-exlsten^ systems .which re- 
ciprocally affect one another's temporal parameters. By depjicting environmental 
settings and events a? dl-screte but changing phenomena, a measure of change rate 
in psychological environments may be established. When suclji environmerltal events 
change at a sufficiently rkpid pace, behavioral flow rates change (i.e., accele- 
rate or decelerate) in oscillation amplitude, phase, and re/ference level. Such 
a paradigm morf^l is now being explored within the context df psychophysiology , 
stress, and education to better define psychologically healthful environments 
and organismic adaptation limits. ^ I 

This paper is predicated upon the belief that environmental issues are essen- 
tially human issues. That is, questions of ecological imbalance reduce not only 
to questions of lasting l.uman impact upon environment, bujL also to questions of 
dynamic interactions between man and enviromnj^nt . ^Thus, both man and his setting 
change, be those physical settings (e.g., potential changes in ambient and earth 
temperature resulting from ozone depleti.on), social intrispecies settings (e.g., 
concerns with overpopulation and concomitant problems of ^ social stress, resource 
allocation, etc.), social interspecies settings (e.g., wfiale population deple- 
tions brought on by overhunting, or species survival end^^angerment by DDT residues 
etc.), or personal settings (e.g., carcinogenic or narcqtic abuse, predisposing 
aesthetic value orientations, etc.). In all of these categories, as well as 
others we might have mentioned, the problem results from the fact that man and 
his environment must be understood as co-functioning mutually adjustive systems 
(Ray & Brown, 1975; Ray & Ray, 1976; Ray, Upson & Hende'rson, 1977). 

Such a position of course implies that modern envirohmcintal issueo are then to 
be resolved only by considering man an integral* part of both the issue and the 
solution. Assuming the absurdity of human genocide for the salvation of the 
natural order, the only alternative seems t^ lie in the alteration of man^s be- 
havior, be it through batter technological application ol the physical and 

172174 ' 




chemical sciences,, better technologies in the psychological ^nd social sciences, 
or, as is most likely, some combination of technological, developments which 
focus on man, tools, and ecosystem impacts. 

) ' ■ • 

We believe that much of the necessary physical and social technologies, and, in 
fact, tKeir scientific foundations, remain yet for future development and arti- 
culation. As such, the 'question is raised as to how one best educates ensuing 
future generations as to the necessary solutions that presently seem so vital, 
yet so elusive.' How do we. teach what we are yet to. know without developing a ^ 
serious defeatism or feeling of -helplessness in our students? The remainder of 
this paper discusses an educational model for addressing this question.. T- make ^ 
our strategy concrete, we will define and illustrate an exemplary '*pure esearch" 
problem which evolved from our educational mode. We also venture to speculate 
as to potential tuchnological applications of this example. But the central 
point is that of general educational strategy towards the advdi :ement of know- 
ledge generation" versus mere knowledge perpetuation* 

In 1970 T% S. Kuhn published a highly influential monograph in which he argued 
'that science (and thus scientific technology) is largely a discontinuous process. 
The discontinuities in this process are related to the cultural nature of science. 
• That is, we learn our science from preceding generations. .But in learning what 
is known and how it is to be verified, we dlso learn to restrict our que^ons 
and scientific operations in subtle, but vital, fashions. Thus, we also^earn 
from our teachers the "perspective" from which our knowledge is derived <&tvd from 
which it is to be evaluated. This tends to generate a massive conservatism in 
science as 'a social phenomenon. And, to teach students to appreciate problems 
that are presently without solution, whil^ also teaching them to maintain a com-- 
mitment to estaljlished conceptual perspective, may only ensure perpetual frus- 
- - tration in .those students. 

Only in relatively rare circumstances do scientises overcome their "perspectives** 
sufficiently to then generate entirely scientific '*paradigms or ways of 
generating and verifying new,^ knowledge. Examples of such events are to be found 
in Pasteur and Koch's view of sickness as a social interaction between micro- and 
macro-organisms, in. B. F. Skinner's view of functional behavior contingencies 
in the ontogenetic evolution of human behavior, in Einstein's view of time 
, space and mass as relative to the constancy of the speed of light, or in the^ 
many developments known collectively as quantum mechanics, 'From such dramatic 
new laboratory research perspectives came the radically unique and important 
technologies of modern medicine, human behavior modification therapies, and 
nuclear engineering* 

But how does one educate in favor of such genius or insight? How do we pas - , 

on t-Ke knowledge of today without impeding the discoveries of tomorrow? Hov? 

do we accomplish this especially in .the face of mass education which. must also' ( 

serve the needs of an educated consumership? More relevant perhaps to viron- 

mental topics, how do we accomplish this with students bent primar.ily on prac-- 

tical solutions, as opposed to fundamental, or "basic** research? ^ 

To the present authors, several issues seem crucial to the .solution of our 
dilemma.' First, students must come to understand first hand; i.e., tbrou^^h 
process-oriented education, tlie relations which exist between "pure** and '*applied" 
science. Secondly, st dents must learn to project unique perspectives into thc^r 
laborat ry and practical experiences while also learning die fundamental infor- 
mation and dictums governing science and Investigative labQr. Finally, students 
must learn to experience science as a human phenomenon; a complex phenomenon 
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consisting of specialized literatures, fiercely defended values, socially 
defined rejections and acceptances, and, perhaps most of all, of personal 
joys and depressions. We have endeavored to develop such a teaching model 
for the science of psychology, but we sincerely believe it applies to vir- 
tually all scientific and scholarly disciplines, including, or we should say, 
especially, such interdisciplinary programs as environmental education. 

To make our abstractions concrete, we will offer our o\m programmatics as. an 
example. Essentially, we view specialized undergraduate college education 
(i.e., the major) as developing the student through thr^e phases, which i al- 
though not highly differentiated from one another in reality, are instructive 
abstractions' nonetheless. The first phase may be called the "Introductory 
Cookbook" phase". The second may be called the "Scholar's Apprenticeship" phase, 
and the third, the "Creative Exploration" phase. 

Our initial teaching endeavors are aimed at teaching students about the very 
process of learning and discovery simultaneously in the abstract and the pers- 
onal-behavioral sense. The goal at this stage is to teach students to corftroi 
theit own l^^arning processes, and, in fact, such control is ultimately required 
as a manifestation of their success or failure (i.eT, it is our test). This 
stage is viewed as serving jmajors and non-majors alike equally as well, since, 
for example, students not only experience the differences between recognition, 
recall,, and structural association (i.e., thinking) in reference to their class- 
room and text materials, but they also learn to. label and identify each of these 
dimensions of the learning process. As such, they learn to control the learning 
process itself. In addition, beginning students expeirience differences between 
relying on cues and prompts in performance of learned skills, such as is the case 
upon recognizing relevant materials when nested within irrelevant materials (the 
typical format of multiple choice exams) , versus acquire.l independence from 
prompts and cues (as is the case with abstract essays or impromptu speeches) . 
Likewise, differences between written fo^ms of behavior (as is required by most 
tests but few real life situations) versus actual utilization of material in 
real life applications, laboratory probes, or autobiographical explorations are 
required. 

Our primary goal at this stag<*^is to start with a "cookbook" manifestation of 
vocabulary and conceptual materials that first allow the students to generate 
their skills with a great deal of initial prompting and support, but to then 
gradually wean them from the use of support? until they have sufficient fluency 
to deraonsttate true applied understanding ir. more generalized and ecologically 
valid situations. 

When this is taking place, students are manifesting skills in personal growth 
' and cor-^etency in the very subject matter £_f persor ^ growth and competency. 
When tl jy have begun to accomplish skill in applied vocabulary and elementary 
principles, students are then encouraged to mix upper division courses and in- 
dependent research or internship studies. U^per division" courses focus speci- 
fically on aostractions and relationship recognition (i.e., the courses are 
designed to teach the student development of Ws own comparative and evaluative 
resources in service of the thinking and-, idea /construe tion proceoG by relying on 
relatively extensive overviews of existent topically organi;:ed scientific lilera- 
turec) . Independent studies focus more on laboratory applications cf those 
creative^ thought and evaluation processes. At this intermediate level, students 
are oRe'n "apprenticed" to more advanced students who have more fully developed 
and sophisticated research skills. 
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These more advanced students are thus learning in two ways; they aire learning 
creative exploration in 'their own studies while lalso learning through the 
teaching of what they know a process we all recognize as requiring the ut«- 
most in our own conceptual development relative to what we are teaching. 

The more abstract and creative ?^ccqmj)lishments are realized by having advanced 
students research questions which are almost exclusively methodol'^ leal (as 
opposed to problematic) in character* By this strategy^^of researc^iing method- 
ology, we attempt to teach the student the 'essentials of "persp.ective" and 
"paradigmatics" while also teaching him the ^nore mundane requirements of re- 
search, such as th^ utility of instrumentation, the mechanics of data reduction 
and analysis, and the skills of literary articulation. As such, we strive. to 
teach our students fundamental skills and understandings as they relate to the ' 
e.clentific process whta defined in its most creative skills necessary to over- 
c6ti»e paradigmatic restrictions by teaching research skills important for changing 
paradigmatics • 

Thus, the specific focus of the most, advanced level is the development of the 
individual by encouraging the student to participate in, and pursue studies of, 
an independent nature. In fact, we currently require a minimum of two terms of 
independent study for all of our majors* The general benefit of this progl^am 
is that it allows for questions of a truly original and often interdisciplinary 
nature to be raised while also allowing for the development of a high degree of 
sophisticated academic inquiry. 

This focus on creative methodological exploration manifests itself both in in- 
structional method and t..^ production of student-generated professional papers. 
Since 1971, approximately forty percent of the graduating senior psychology 
majors have cb-authored and/or presented at least one paper at' a national or 
regional professional meeting. Sexeral stuuents have had multiple papers and 
one student has co-authored two journal publications. Such activities are in- 
strumental in developing appreciations for the more subtle literary and social 
aspedts of sciences and knowledge. 

Teaching methods in virtually all our coux:ses have utilized the model of inde- 
pendence" and student research until it has 1 acorue a germane portion- qf the 
classroom instructional procedures as well. Both ±h terms of scientific metho- 
dology and educational philoso^Ky, the focus is on the inductive method. The 
faculty member, in concert with his students, pursues a data-based orientation 
to process, as opposed to content, education, fhe underlying assumption upon 
which we are operating is that education provides the means for ^continued in- 
quiry and constant evaluation of knowledge. 

Perhaps we can illustrate this process more graphically by describing a senior- 
level. ^.project which evolved from this educational strategy. We have chosen a 
singular project by a former undergraduate student which is especially of in- 
terest because of its potential relevance to environmental questions. 

^ A major portion of the lower division courses which this student experienced^ 
focused on issues of organismic stress (Selye, 1956). Or more specif iccjlly , ' 
they focused on concerns with o>^rpopulation and "Future Shock" (Toffler, 1970) 
as stress factors, and with psychological-environmental sy^tomics as the orga- 
nism adapts to these factors. The unique elemeitl introduced into the investi- 
gation was the view that phy.sical and social environments a 'c temporal events, 
and that their effects on biological organisms may also be temporal nature. 

Thus, ,our student postulated that a major animnl-envircnmental interface probl(yn 



might be the rapidity of change in the organism's environmental settings. 
The problematics of this at the human le.vel are those general 'discomforts 
and biological stresses experienced as the pace of living in today's con- 
stantj., changing world. That is, the problem seems to be in the temporal 
organization of behavior as it 'evolves 'from particular temporal organiza- 
,tions in environmental flov,. Both environments and biological organisms 
are thus viewed as systems organized in time. 

But we had to ask, wuat is it that is temporally organized? Wiiat could we \ 
mea ire? We approached this problem by defining environmental-informational 
"states" which change across time. Likewise* we identified behavioral "states 
in experimental animals that change across time. 

The laboratory analog arrived at relied on the tiine-honor{*d laboratory rat 
and his ibil-'y to lef^rn lever pressing to obtain water when he is thirsty. 
If the subject is regarded for lever pressing only in the presence of a 
particular environmental state, say a brightly lit ex7>erimental chamber, then 
he quickly learns to le^s levers only during the duration of that particular 
environmental state. If alternaCixe environmental states exist where lever 
presses are not rewarded, say a dimly lit experimental chamber, then the animal 
learns to discontinue his lever pressing and proceeds on with other behavioral 
states such as grooming, exploring, moving about ^'the chamber, resting in " 
corner, etc. Vfhen the brightly lit conditions are reintroduced, the anim 
quickly runs to the lever and continues pressing and drinking. 

Thus, we hav^ an animal which assumes a, Variety of behavioral states depend( n^ 
upo-. the character of the environmental states. In this case, the animal lever 
pr*isses and consumes nis wuter in brightly lit environments, and he discontinues 
these behaviors in fervor ot an array ^of other behavioral states, such as ex-- 
plorlng, moving about, grooming, resrinj;, etc., in dimly lit envircrrr.c-nto . To 
draw an analogy, he recognizes his conditioub for working (a brig! tly lit chamber 
means perforji lever presses) and his payoffs (water) and discrinii.atcs these from 
his conditions for leisure (dimly lit cha.uber) where there ate uo work payoffs- 
i^d he can return^ to 'his natural flow, of t)ehaviors (i.e., rect ng, grooming, etc.), 

Now, what if we pace the environmental conditions by alternating work* and rest 
conditions more rapidly or moie slowly? This would be anal^ogous to pacing our 
own work and resc schedules. Or even perhaps analogous to pacing the crucial 
evei.ts witliin a working schedule. If the animal Experiences a change in his 
own "pace ol life," we might expect him to speed- or slow his behavioral changes 
in response to the pace of .environmental change. 

FigULU 1 illustrates ♦'he behavioral changes that take- place across successive 
five-second time periods within the "resting" (S-) cdndition when the.^o resting* 
condition^ are paced rapidly (i.e., 15-85 seconds duration for work ^and for rest 
periods, X 18.5 seconds) and when paced more slowly (i.e., work and rest periods 
are each four times longer- duration than in the rapid pace). 

Animals in rapidly paced settii.g co:uli t luns changtui their behavioral states seven- 
teen times per minute on .h<j average. Thoy changed most rapidly durin)^ th<^ very 
first seconds after re-^t periods began, and systematically slowed their rate of 
behavioral change throughout the remainder of the rest interval. Animals in the 
slow-paced co»Jitions changed behavxoral states only thirteen times per minute 
and tended to oscillate rcgul arly in their pace' of behavioral change across the 
resi intervals* Mathematical models of these ..aiiiped decay and oscillation pheno- 
» mena show them to be reliable phenomena with real mathematical properties (see 
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FIGURE ONE 



Average changes in behavioral flow rat,e during each successive five-second 
block following S- (rest perioe) onset and continuing until the average S+ 
(work period) onset. 
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^Ray, Upson, and Henderson, 1977) . . • 

What d<^•^hese data suggest? They si^est that temporal param^.ters of environ- 
ment are- extremely important dctermiMnts of temporally organized biological 
conditions. They ^suggest that the pace of life we all experience may well be 
quantified and investigated in relation to the pace of environmental changes we 
live with. Their potential implications for understanding environmental and 
social contributions to health and stress-related disease are enormous (see 
Selye, 1956; Moss, 1973). 

In aadition, we are presently conducting rasear.ch to evaluate the significance 
of self versus other paced control over the environmental flows. The long- 
range interest is to offer alternative perspectives on student control versus 
teachers' control of instructional pace in ccllege curricula. 

Most significantly for our present discussion, these data suggest that under- 
graduate students can learn to create highly novel pttrcfeptions of environmental 
and other scientific issues, and they can carry through on these in remarkably 
insightful ways to generate clear demonstrations of newly-emerging paradigmatj.c . 
perspectives, would like to suggest that, this is what tomorrow's environ- 
mental education should be all about. 
) - . 

REFERE^MCES 

Kuhn, T. S. The Structure of Scientific Revolutions . (Chicago: The University 
of Chicago Press, 1970). 

Mess, G. E. Illness, Immunity, and Social Interaction: The Dynamic^qf^Bloz 
social Resonation . (New York: John Wiley & Sons, 1973). 

Ray, R. D., and Brown, D. A. "A Systems Approach to Behavior," The Pfivc'iolcRical 
Record, 1975, pp. 459-478. * ' 

Ray, R. D., and Ray. M. R. "A Systems Approach to Behavior -11: The tcoicgical 
Description and Analy.sis of Human Behavior D;;p^;ucs." I he PsychuloRical 
Record, 197v., pp. 147-180. ^ 

Ray, R. D.,' Upson, J. D., and Henderson, D. J. Manuscript 'submitted for 
publication, 1977. 

Selye, Hans. The Stress of Life . (New York: McGraw-Hill, 1956). 

Toffler,*A. Future ^hock. (Westminster, Maryland: Random Ilouse, 1970). 



178 

180 



PSYCHOLOGICAL READINESS 
AND 

ENVIRONMENTAL EDUCATION 

> 

L,. ^ John Towler 

y*^ ^ and 

Susan Dittmer 
University of Waterloo 
" Canada 



A vast array of L^nvironmantal Education (EE) courses has emerged over the past 
ten years. These courses ha^^e outlined the concepts underlying Environmental 
Education and/or advor.ated a process relevant to the teaching and learning, of 
EE. While* these elen -^cs are important, it is significant that little atten^ 
tion has 'bfeen paid to the cognitive abilities of children in designing EE pro- 
grams. If children are to genuinely learn about EE, it is mandatory that the 
course curricv la include activities, materials, and concepts that the child 
has the ability to grasp. « 

Many researchers have cc '^erned themcelves with the intellectual development 
of the child. JOire of ti foremost contributors to this field is Jean^Piaget, 
an eminent Syiss psychologist who, over the past Mfty years; has intensively 
' studied children and develope^'a complex theory v. J * int^ellectual growth. Piaget 
research into children's thought has important implications for the teaching 
of Environmental Education. 

According to Piaget, intelligence is a general hanan capacity hnd thinking is 
. manifest in all of an individual's actions, experiences, images., etc. A dis- 
tinction is made between the development of intelligence and learning. Intel^ 
lectual development is the acquiisition of the structures of notion and thinking, 
while learning involves the attainment, of specific skills and can only occur 
when the individual possesses the appropriate mental structures. 

Piaget recognizes four .factors that influence nental development: 

/ 

1. physical maturation 

2. experience 

3. social interaction 

4. equilibration 

The firsts three factors are self-cxplanacory . However, equilibration is a 
difficult concept concerning the function of intelligence.' In Piagetian terms, 
adaptation is the esser ce of intellectuaJ functioning.. It i;s broadly dafmcd as 
the c*hange brought about, in an individual as a result of interaction with th 2 
environment (Ginsburg, 1969, p. 24). This involves the tendency to organize 
one's perceptions and experiences into stable and coherent structures* Adap tac- 
tion is normally described in terms of the twin processes of accommodation and 
assimilation. Assimilation is the incorporation of experience, perceptions, 
etc., into alre-idy existing mental structures; whereas accor.modation Involves 
the individual's 'alteration of mental structures to suit nev/. situations. 

E RIC . , . ^ 



Equilibration is the tendency of the ir ..vidual to strive for a mental balance 
between assimilation and accocimodation. In other words ,^ the individual seeks 
to attain an equilibrium betwaen what he understands and\what he experiences. 
Coupled with this is the notion that the child hag an in^rnsic desire to Know 
and therefore is always interccting with the environment in the search for an- 
swers that satisfy. These ideas are central to Piaget's theory and he states 
that "development is a progressive equilibration from a lesser state to a higher 
state of equilibrium" (Pulaski, 1971, p. 9)- Any level of equilibrium is dis- 
turbed by new situations or information resulting from physic?! maturation, 
experience, and social interaction, tevelopment then, is the remaking of mental 
structures that permit the individual to cope wj^h fncreasingly complex infor- 
mation. 

Piaget*s intense obser>;ati^a of children has led to a far more detailed analysis 
and explanation of children's intellectual development than can be covered in a 
paper of €his scope and length. However, some of his observations and insights 
which particularly relevant to EE deserve attention. 

Piaget has shown that the child's view of the world and r atal capabilities 
greatly differ from those of an adult. The child develops the mental operations 
of an adult by progressing through a series of stages, each of which is charac- 
terized by a particular type of mental ability. These Stages are hierarchical 
in order and occur in' an invariant sequence. Children pass through these stages 
at different age6 and m-^y exhibit a degree of overlap; i.e., the child may func- 
tion at a higher level of development in one instance, and at a lower level of 
development in others. Hence, the child progressively constructs and reconstructs 
his model of reality until it approximates an adult's model. Piaget has identi- 
fied these stages and offers a rich description of the child's optimum capabili- 
ties in each stage of development.. 

Piaget^s four major states of cognitive development -are: 

1. sensory-motor 0-2 years 

2. pi?c-opei:ationol 2-7 years 

3. concrete operational 7-11 years 

4. formal operational 11+ years 

Intellectual activity in the sensory-*motor stage is evidenced by the child's 
sensory perceptions and irotor activity. The infant is'highi> egocentric; i.e., 
he is unaware of ' anything beyond himself. The ability^ to anticipate events, 
to imitate, and to realize that an, object exists even though he cannot see it 
(object constancy) develops. 

Ill the pre-operational stage the child conceptuali;:es on a mental le-el what h^ 
grasped at the physical level in the sensory-m^tor stage. For example, -^the pre- 
operational child exhibits a high degree of mental egocentrici ty but has lost the 
physical egocentricity characteristic of the sensory-motor period. ^ Mental ego-- 
centricity is manifest in the child *s inability to appreciate another person's 
point of view. Pre -logical reasonir<» that relics on perception emerges, but the 
pre-operational cni^ld cannot recall omething that has been sa^d caMici. The 
child's ability to communicate and cooperate with others is limited. 

The concrete eration<il stage is so named because the child is restricted to 
thought concerning concrete objcjctr, as opposed to rhinking'^in abstract or hypo- 
thetical terms. The dependency on perception is greatly diminished and the 
child is capable oE first orier operations. The ability to thiik torwards and 
backwards develops, and the logic of classe' and relations emerge. Thus, part/ 



whole relationships and rankings have meaning for the child. The principle 
of cognitive conservation begins to emerge here as well. This involves the 
recognition that characteristics of a substance remain constant despite changes 
in the appearance oi' the substance. Early in the concrete ^operational stage 
(seven years) conservation of continuous quantity and substance are obtained, 
vhile conservation of weight and volume follow later (nine-ten years). 

In the formal operational period t»ie chiH can perform seSnd order operanions 
and engage in abstract, hypothetical thought. Metaphors and similies have 
relevance for the formal operational child as do expanded concepts of space and 
time. This stage is marked by the ability to solve multi-variable problems in 
a systematic manner. 

Characteristics of the Concrete operational child are particularly relevant t'^ 
the teaching of EE. This stage is used because -'it is one whi-ch most childr 
will pass through during their primary education years. The exampxes cited Delow 
are offered with the premise that the school should provide an environment xn 
which the child's present skills and capabilities are exercised end the attain- 
-laeiit of a higher level of learning is encouraged. 

The concrete operational child's predominant characteristic is his ability t6- 
apply logic only to coiiv^rete objects. The obvi^jus im^J ication ^f or teaching is 
to iiiake maximum use of concrete materials. Related to* this is ^he need for an 
activity-oriented approach. By allowing the child to **do*' and utilize all his 
senses, the link to ti-^e concrete world remains strong." Environmental problems 
that are readily observable provide ideal topics for study (i.e., schoolyard 
litter). As the child is unable to engage in hypothetical thought, considera- 
tion of ethics and values should be underplayed. 

Egoc^ntricity is characteristic of this stag^. The child cannot appreciate 
other points of view; therefore, his own experience or persor.al relationship 
with the environment should be stressed. Study should focus on the local levels 
as the child's concep^t of scale and his relationship to the world in general are 
not well developed. Childre* can learn to recite environmentally sound rules 
(e.g., anti-litter proposition. s) , but iu many cases will see no haim in the in- 
dividual act (of littering) as **only a bit of pollution." Questions such as hov/ 
much and wh&t kind of waste does one student or uhe class produce could easily 
be examined. 

Another characteristic of the concrete op^^rational child's egocentricity is 
animism. This involves the belief that inanimate objects are alive and con- 
scious. When the child is in the concrete operational stage, objects that mOve 
(i.e., clouds, sun) arc attributed with life. Later, only objects that move 
spontaneously (i.e., ^ars, bicycles) are^een as animistic. It is only around 
eleven-twelve years ul age (period of formal opdr-ntions) that exclusively plants 
*and animals are seen as al ve. Wliereas adults commonly use such terms as "dead 
batteries," "live wire," "desJ matches," etc^ , egocentric children do not under- 
stand them and are prone to taki them literally. Since children readily accept 
fantastic and magical explanations of events, it is imperative that. teachers 
avoid animistic roJerences and make sure that their pupils truly comprehend EE 
rela'-^onships and causes. 

Another common manl^astation of the child's egocentricity is the out-cl'-slght 
out-of-mind mentally. For example, concrete operational children have diffi- 
culty relating to such problems ns solid and liquid wasjte dispof^al. In their 
view once the toilet i^. flushed or the gc ^baj;e picked Lucre is no "problem," 
Approaches these issues .requires field trips, in-class modeling a d experiments, 
and constant reference to the child's rolo ii the system. 

jiS3 



The concrete operational child comprehends the logic of classes. He is 
capable of ponstructir.g groupings , adding and multiplying among those groupings, 
and understanding part/whole relationships. Hence, projects that involve collec- 
tion and identification are appropriate. Observation and recording abilities 
would also be exarcised through such activities. The biological concepts of 
communities and associations wduld be appropriate for concrete operational chil-- 
dren, if presented in r. very simple manner. 

Certain properties of number are within tha grasp of children in this stage of 
intellectual development. Therefore, activities invc ^'ing simple measurements 
would be appropriate. Various pollution indices lend themselves well to such 
ta^ks. For example, the detection of SO2 in the air can be. a fairly simple 
procedure. 

Colormetric schemes such as the use of methyl blue to indicate the presence of 
O2 are particularly useful. , The child can understand and repeat the experiment 
to his satisfaction. The teacher should provide a simple factual explanation 
to elimin^ite the magica'' element of the jjrocedure. 



In reference to experinfents it should be recognized that the concret opera- 
tional child can envision alternate paths of action, but does no^-^ave the 
mental struc*:ures to permit truly systematic testing. . Hence, elaborate experi-* 
mental methods and general theoretical principles should be avoided. 

The ability of the concrete operational child to use the logic of relations' 
means that the child can construct series and nested classes. Activities struc- 
tured around the food web would be relevant. The problem cf non-biodegradable 
substances would be appropriate once the conservation of continuous q^lity and 
substance are attained by the chi] j. , 

Elaborate e;?cpcriinents involvirig substance transformations should be avoided until 
the child appr^ci.ites the conservation of weighf: and volume (nine-ten years) . 
The ecosystem concept can be understood at a very basic level by the concrete 
operational child. Relationships between the elements of the child ^s own envi- 
ronment should be exploded. However, attempts to extrapolate local examples to 
a global scale sho-ild be avoided. 

Language becomes more meaningful for children In this srage Hence,, they are 
better able to communicate and coomkrate with one another. The child still 
grapples with the problem oi artic^ttlating his thoughts. Vocal communication, 
particularly in uiic j^ovwi of argumentation, should be encouraged to assist the 
child in developing language skills. Debates dt *ing with locali^^ed issues 
wouid be appropriate. \ 
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DEVELOPING A UNIQUE ENVIRONMENTAL EDUCATION PROGRAM 



Dr. Eugene Bammel 
Division of Forestry 
West Virginia University-Morgantown 
Morgpntown, West Virginia 



When analytic thought. ..is applied to experience, something 
is always killed in the process. That is fairly well under- 
stood, at least*^ in the arts. Mark Twain's experience comes 
in mind, in which, after he had mastered the analytic knbw- 
ledge needed to pilot the Mississippi River, he discovered 
the river had lost its beauty. (Pirsig, 1974, p, 77) 



It is convenient and effective to categorize environmental education programs ^ 
as having either a biological approach or a resource management approach 
(Shaeffer, 1975, p. 1). Such a dichotomy, though helpful, informative, and 
universal "*y accepted, can be misleading^^ Environmental education is certainly 
Indebted to biology and to all the sciences, biological and Social, that com- 
pose resource management. But the roots of environmental education lie deeper 
than science education and for their nutriment require a completion most easily 
derived from that branch of human experience so boldly described as "Humanities". 

It is obvious that most undergraduates who choose forestry a£ their undergraduate 
major do so because they are attracted to the woods and the great outdoors. But 
in the CvOurse of four years, something happens. Perhaps as a result of studying 
Dendrology, Silviculture, Forest Ecology and Mensuration, that love for the out-- 
doors is replaced by the approach of the statistician ard accountant. The one- 
» time lover of the outdoors returns to the woods, hard-hit in one hand, .pocket 
calculator in the other, and sees oak trees in terms of diameter breast high, 
and leafy boughs as forest canopy limit^ing growth of the shade-intolerant species. 
Seeing the changes in attitudes in a short space of time is a disconcerting ex- 
perience. 

From all the literature dealing with the interrelationship of the sciences and 
the humanities, few writ*irs have been as lucid as Alfred North Wliitehe/ld, who 
retired from a chair of Mathematics to accept a cbnir in a Philosophy Department. 
In his book. The Aims of Education , Whitehead (1949) asserts that all education 
parses through three stages: 
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Romance 
Precision 
* Generalization 

Learning begins when the imagination falls in love with sorr.cthing — when an object 
of contemplation causes enough delight that the learner is drawn again and again 
to dwell upon that object. This stage Whitehead calls ''Romance", for this word 
signifies attraction, allure,' longing to be with an object of apparently insatia- 
ble curiosity* The "Romance" of a sexual attraction is a case in point: We are 
attracted to the unknown, the mystt»rioub, the provocative. (This is not to sug- 
gest that one cannot find the famil^r provocative. The familiar has its own 
style of novclcy and mystery. We might invert the French adag^^ that th^ more a 
thing changes, the more it LCinains the sane: "the more a thing remains the same, 
the more it changes"). So, too, says Whitehead, the love of learning is the 

18A 




' basis of all education: that powering hunger to put oneself in the midst of 
the unknown. Basking in the' mysterious is not enough, however, for we long 
to become more precise about the object of our love. When we fall in love 
with someone, we cannot gather enough details of thac person's background, 
neighborhoods, schooling, natural history. So, too, in knowledge of the world* 
we enter a stage of "Precision", a time of exact measurement, careful obser- 
vation, prediction, verification. It is in this second stage that we are 
scientists. < 

C 

Generalization . The scientific vision must gi^e way, says Whitehead, to a 
deeper vision, characterized by the mind-set of "Generalization". Here the 
• lonary goes beyond science to see the wider application of knowledge and 
c^^es to grasp the humanitarian and social implications% Very iraportant to 
understanding Whitehead's vision here is the stress placed upon the fact that 
each level requires the continued application of the preceding level rather 
than the replacing cr eliminating of it. 

Environmental education is too easily rel^.gated to the sphere of precision, ' 
sometimes to the realm of "teaching science in the outdoors". As Roderick 
Nash phrased it, "Another challenge Environmental Education nust face in the 
future is to stem the gradual erosion of environmental studies Into environ- 
mental science" (Nash, 1976^ P- 5V i think it is not so much an erosion as 
a constant tendency for that whi^a enjoyb a certain cultural dominance to assume 
absolute raonarchy—a sort of "manifest ' destiny" performance. The students we 
attract to environmental studies are probably not much different trum forestry 
majors: They come because they are romatically attracted to the environment. 
In the decade of the seventies > many of them have just found the world, found 
it an immensely attractive, but severally endangered, environment. 

Environmental studies must never lose that element of attraction, allure, of 
' dealing with the mysteriousness of nature in all her seasons and all i^ev vagaries. 
It must, of course, be scientific, for we have the opportunity to be precise and 
accurate in our observation, to be able to predict consequences of rearranging 
nature, and to be protective and solicitous of the environment in ways that only 
science will allow. 

The stage with which environmental educat should be primarily ^ ' 
Generalisation, for it is in environmental : .udies that we most clearijr 1 
with policies and management, with wise use a.^d practical preservation. As 
Pettus said^ "The goal of environmental education is to bring about informed 
environmental policies for society which will be compa^tibie with the maintenance 
of a suitable planetary environment" (}976, p. ^8), Ful,"* scale programs which 
follow this pattern arc best exemplified by the graduate program at the Univer- 
sity of Michijjan, .where precise nature knowledge is allied to the study of such 
fields as law, political science, and sociology. 

Precision . If one were to level a broadside criticism at current environmental 
education programs, it, would be that precision is overemphasized to the detriment 
of appreciation (romance) and application (generalization). Precision is only 
valuable if it ir.^reases appreciation. It is so easy to' make precision an end , 
in itself, to make cataloguing and identifying the goal, rather than the menns^ 
to increased appreciation. Whitehead rejuvenates the vision of the romantic 
poets who had nn intense cipprcu:iation of nature and generalized that appreciation 
from the particular (one impu].>e from a vernal wood) to the universal (of moral 
evil and of good). Perhaps Blake's Aup^urles of Innocence docs it best of all: 
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To see a World irt <i Grain of Sand 
And a Heaven" in a Wild Flower, 
Hold Infinity in the palm-of your hand 
And Eternity in an hour. 

' . '# * 

Summer ^^ature Studies ' ^ 

At West Virginia University, an attempt was made to! put together a prograni j| 
that would embody these id^e-ls. A number of people! in the College of Arts 
and Sciences had displayed an ardent interest in the environment and a few 
had indicated a willingness to collaborate with a Professional school in 
undergraduate education. It appeared, however, thit if we were to empha ize 
the romance or attraction of the countryside, the English' Dep_artment would be 
our best bet. An^ indeed, we found a professor of| poetry who wa.s nuite in- 
terested in nature poetry and felt that his own ed.ucation in the natural 
sciences could benefit from such exposure to the cjutdoors. From our own 
faculty we chose an interpretive naturalist, a so<:^ial scientist interested 
in studies of perception, aitd the resident humanist. The program* is con- 
ducted in June at the University Biology Station Terra Alta in rural 
Preston County. At the present stage of development we are stressing the |» 
"Romance of Nature" aspect, with .a study of the pfrose and poetry characteristic^ , 
of the romantic attraction to the outdoors, Natjre*walks are conducted by poet 
and scientist, with more emphasis placed on the enjoyment aspect of existence 
in tho woods than on learning taxonomy and nomenclature. 

I 

Programs such as this are dependent upon the level^^of sophistication of the 
cli*ini:ele. Many people who apply to the program are really looking for an ' 
elementary conservation course or basic field biology course. These things 
have been done before and done very well. While our program is elementary 
enough that n one will be "outclassed" by thb ^scussions and discoveries, 
the program presupposes the kinds of exposure tjO science and literature that 
most college graduates haye. The pedagogy behind the program tries to walk 
a tightrope between "all learning is self-learti[ing, all discovery is self- 
discovery" and "in order to appreciate or generalize, one must know the facts . 

I 

In the future, we intend to* seek support for the program by including it in 
an adult "Forest Industries" Camp, where .=;te<ning a course between "romantic" - 
and "classic" may be much more d:>££icult. A program such as this, however, 
could be reduplicated in many ways at man> Ui'ferent levels. In a high school 
program, it could justify the inulusion c£ c,n. cuedoors-oriented English teacher. 
In grade school the need to express vviiat one |''n as feln in exposure to the worl'' 
of nature lends itself very easily to the writing of poetry or brief passages 
of descriptive prose/" At any level, it can help the participants to be arti- 
culate about their grasp of 'nan^s place in nkt,ure. 

In this paper I have tried to follow Uliitehcjad 's suggestion by presenting some 
of the Romance and Precision of the develop:|ng of one environmental cducatibn 
prograr,. I should like to complete the tri^d by offering a few appropriate 
generalizations. First of all, L believe wp miss a large and potentially in- 
fluential audience by not orienting some programs to people beyond the college 
years. The West Virginia Department of Natural Resources offers spring and 
fall weekend nature walks, and they are persistently over? ubscribed. The 
average age of participants is slightly over forty, with a large number of 
retired pe 'pie being included. Several different hikes arc planned so that 
people can pit their ability against the level of difficulty they fael com- 
fortable with. A naturalist offers some background the first night, and the 



Department Natural Resources personnel put on an educational-.cumH3nt ir- 
talnme^" urogram the r.econd night. A naturalist is the leader of each hike, 
and people seem to seek out companions of similar interests and-curiosities . 

I think we also miss the boat when we are too narrowly scientif^Lc. I have- 
been pleasantly surprised at the knowledge of. music c-^nd poetry possessed by 
some of West Virginia's renowned naturalists. For many of us, the movemert 
into the scientific world is movement that leaves behind the gushiness or 
emotionality of poetry, music, or the arts generally. But as Whitehead says, 
science is only one mourns of coming to grips with reality • Emotion, Romance, 
and Intuition are clso means of finding outselves-at home in the real. ^ ^ 

As a final illustration of Romance, Precision, Generalization, and Environ- 
mental Education, let me end with an anecdote and a poem. A group of West 
Virginians who had followed the Monongahela Forest Controversy with some care 
took a number of field trips and read a number of articles on clear-cutting 
ad select-age cutting^ as forest management techifiques. They appreciated 
the beauty of a forest, the majesty of hundred*year old oaks, and they under- 
stood the economics of forest menagement well enough to accept timbering and 
even clear-cutting as sad but comprehensible nec^^Ssities. Nothing expressed 
the sentiments of the group better than the following poem by Gerard Manley 
Hopkins, entitled "Binsey Poplars". I would never attempt to explain or de- 
fend clear-cutting without somehow purging my emotions of sadness at the action 
by reading or reciting this poem: 

* 

My aspens dear, whose airy cages quelled, 
Quelled' or quenched in leaves the leaping; sun, 
All felled, felled, are all felled: 

Of a fresh and following folded rank 
Not spared, not one 
That dandled a sandalled 
Shadow that^swam or sank 
On a meadow and rive^ and wind-wandering wee-winding bank. 

0 if we but knew what we do * 
V/hen w^ delve or hew — 
Hack and rack the growing green! 

Since country is so tender 
To touch, her being so ^slender. 
That, like this sleek and seeing ball 
But a prick will makeMio eye at all, 
, Wliere we, even where we mean ' \ ' 

to mt-nd her we end her. 
When we hew or delve: 
After-comers cannot guess the beauty been. 

Ten or twelve, only ten or twelve 

Strokes of havoc unselve , *' 

The sweet especial scene, 
Rural scene, a rural scene, 
Sweet especial 'rural scene. 
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THE RELATIONSHIP BETWEEN 
EXPERIENTIAL LE/JINING, PERCEPTdON, AND INIORI^IATION PROCESSING 



Dr. Lei I^ane Burrus-Bammel 
Dr. Gene Banniel 
Division of Forestry 
West Virginia University 
Morgantown, West Virginia 

Environmental Education's methv>dology has parallelled the development of 
basic science education techniques with the historical sequeince of 

*1. identification 

2. collection » 

3. experimentation 

, 4. ' exploration ^ 

5. qb'^er -'.ion, and finally. 

6. . experiencing or acclimatization (Van Matre, 1072). 

The significance of this ^'hands-on" experience is demonstrated by tlie choice c^f 
our pre-conf erence topic, "The Rolfe of Experiential Learning in Undergraduate 
Environmental ^Education." The main concerns of experiential learning and under- 
graduate environmental education need to be viewed in terms of other major learn- 
ing variables. Martin pointed out a weakness in the field of Outdoor and 
Environmental Education when he commented that **f requently , we make the assump- 
tion that the activities, the node o^ settirg of teaching are the sole variable of 
significance*' (1975:136). Learning is a complex process of social, psychological, 
and environmental interaction. 

What are the processes and Important variables that affect the end' product 
of an educational program? Tht communication process, the perceptual process, ^nd 
information processing are affected by the* learning parameters of v 

1. the nature of the learner 

2. the nature and type of teacher and teaching style 

3. the nature of knowledge 

4. the teaching/learning milieux (Schwab and Harper, 1970). * ^ 

The model, "Variables Affecting Experiential Learning,*'' illustrates the inter- 
relationships of thevari processes and variables. The rest of the paper 
will be devoted to explanation, research support, and practical implicar.ions . 

The basic foundation for the model is the perceptual process. Tho term 
"perception'* is often used as if it were a one-stage process that occurs automat- 
ically and is identical for everyone. Actually, perception involves the four 
stages of input, integration, output, and feedback. The input might be the same 
for all, but individual differences affect the other three stages not 'only in 
effectiveness and efficiency, but also in variety of response. This pr^ocess can 
be viewed as a servo-n.echanism that contains both constant monitoring and a feed- 
back loop system. Feedback, which is part of the output, serVes as further input 
at the monitoring level . ' s ^ 

Inputs There are ffour major sources; of input, the first being an environ- 
mental factor - the specific setting - and three that have tu uo with the social- 
communication process.* The most Important environmental vari ble in experiential 
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learning is novelty, for "stimuli which -<iause arousal will be those which are 
novel, very intense or signals of danger-lecause. it is to these, 6hat habituation 
least easUly 'occurs" (Welford, 1968:264). Novel infoftnation receives attention 
an'd is processed even in an overload situation wlien there is more input than the ^ 
system can process. Longitudinal studies are needed to demonstrate that the 
general arousal, attitude and/or knowledge gained 'under novel situations' will ^ <» 
be retained when the students have re-entered their original environment. . 
Enviroj^menCs for experiential learning sometimes take the form of short-term but • 
very intense programs. Since groadbent (1957) has demonstrated that people ^re 
.ba,5ically one-channel processors (being able to attend to one message at a ^^^"'^ - 
when sensory input, is -)iigh, experiential programs will have' to be careful not^ 
overload the sys.tem. IsTiep overload occurs, tne individual decides what shouiid 
be processed. In that event, educators cannot assume that the most important 
or desirable informatipn is being processed. In a situat.ion of informgtio'n over- 
load, which may occur most obviously and purposefully in a multi-projector, ^multi- • 
media program, the intended informational objectives tnay be sidestepped completely. 
There are severe limitations to ttVe'. ra.te at which material can be learned. During 
World War II, the U.S. Army developed "crash" learning prcJ^^raras to imparji basi^ 
skills in as brief a time as .possible. Language learning, which can involve the 
creation of a^ whole new environment, has experienced great success when taught thrs 
way. Environmental education programs, when conducted in a cainp or conference 
setting, also adopt this intensified learning form&t. _ Depending on the objectives 
of the. program,. such an arrangement may or may not be bef^ficial. Experience with 
a four-week program at the Terra Alta Biology Station indicates that, w'.iile 
massive factual ledrning oeems to take. place in a "short period of time, long-term 
retention appears to be less than in a regular onl-semester course. If the. 
objectives for th.e course were socia^-ization and. enjoiyment in the midst of a 
nature appreciation and awareness experience, such a short program "would .far ort- 
•score the regular seme^ter-iong a»rangentent. . 

Environmental programs ^ whether they intend to or not, change individuals ' 
through social communication, and social communication has been shown to involve 
' the following five independent variables: ^ 

.1. source fact;prs 

2. message factors 

3. channel factors ^ ^ 

4. receiver factors ' ^ ' * - * ^ 

5. destination factors . ^ , 

The firr^t three variables (source, message, and channel) are part of the inpi^t. 
Attributes of the source: - credibility ,. attractiveness, and power add to the 
impact of a program. Apparently information or 'arguments .are not evaluated if 
the source is viewed as an objective expert, ,i.e. has credibility. 

An individual's tendency to accept a communication depends, in part, > 
upon how well-informed, intelligent, and trustworthy he believes the 
communicator tcf he (Dick, McKee, Wagar; 1974:8).- 

If self-esteem through identification wdth the source can be enhanced, then., 
there is also greater acceptance of the resulting message, from that source. 
Often membership rarfks are* determined by the image people have of a particular ^ 
group. This use of groi*{^-af filiation hy image alteration is effectively em- 
ployed In advertising. Tn^ same factors apply in ail human community ^ establish- ^ 
jnent. Just as onq is made Inore loveable by using new Deodorant Dial, or more 
energetic by showering with Zest, so one is made more 'humane by i(?entifying with \ 



Leopold Stokowski, or m^re ecological by identifying with RuelJ. Gibbons r * 

Most environmental educa.ticn programs- list attitudJnal change as an objective. 
Both attitude change and knowledge are affected by factors of the message. '•'^ 
Persuasive appeals can be ^rational or emotional-;. Reseantrh indicates a positive^ 
relationship between intensity of fear arousal 'and amount of ^atti^tude change 
(McGuire, 1969:204) . Tliis might help^ explain the abiindancc of "4oom^ day" film 
and iaaterial. Marler concluded, after investigating^nfhe effects of various anti- * 
litter messages on knov/ledge and behavior, that "the most effective approach 

' the conser^kipnist can take is a ' negative ,^ punishment-orientdd approach (1971:52) 
Other factor^^ch as clarity,, humor, skill in ^presentation p^lay a role. For 
example, the persuasive messages, that have ex^^icitly drawn a~ conclusion seem to 
be more effective than tht>se messages "that- leav^ the conclusion up to the 
receiver, especially liT there ia little motivation and time for the recipient to 
arrive at conclusions. Once again we notice the time factor that may have been, 
overlooked in environmental education research. Wen shoulcl conclusions be 
presented, afdrst: or last? First, if the serial position effect of memory is* 

' applied (recall reflects the pr^entation order of fi/st, last, and then middle)* 
Last, if any inquiry method is to^ be followed. This discrepancy call$ for not 4 
oniy further research in the area of experiential learning, but more itiiinediately^, 
for some care and "caution in the use of. tlie experiential method. Suppose the 
goal iff "learning the difference between Sycamore hnd M^ple leafs"'. Some previous 
instruction is necessar^r — enough to be able to identify likely sources of these 
two similar leaves, their comparison and differentiation, and then^ perhaps further 
questions, such as: Where do the Sycamore grow? Does the type of soi] affect 
leaf si^e? / ^ 

How is the message-to.be communicated? MdLuhan (1964) became famous fot 
suggesting that the medium was more important than the content. Here again, the* 
favorable memories that campc^rs recall may indicat' th^ environmental me^^sage was . 
well received, or it ma^only indicate that they had a good time at^camp. There 
is also some evidence that long-maintained contact produces favorable inclinations. 

Integration . *^ There ar^a host of other input considerations, but for now the 
previous discussion on environment » source of communication, message, and the 
channel will suffice. The input st:age is followe^^ integration. Integration 
involves receiver factors, which are individual ^fcf^rences related to process- 
ing the perceived information. The important quef^iKin here is ^fie role of active 
participation on learning, attitude change and individual strategy of ptocessing 
4 (individual differences in perceiving, translatiw^ storing, retrieving and 
decision making). Environmental educators, among others, seem to assume that 

A giveti communicatioa will be more ifersuasive to the Extent that the 
receiver is. called upon to participate actively by improvising ' its 
contents, rather than merely reading passively a communication prepared 
'for him* The results*, however, are quite td^ the Contrary (McGuire, 
1969:235). * ^ ' 

^ Greenbaum (1963), Jansen and Stolurow (1962) , *Mc^uire (1961) and McGuire and 

Papageorgis (1961) found thatJ^mbre opinion changed with passive reading than with 
active improvisation. The explanation offered is as follows: ^ ^ 

The person is generally unprepared and unmotivated to find the appro- 
priate information with wmch to improvise, and hence is .more affected 
by* the- passive reading of pg^epackaged persuasive communications (McGuire, 
1969:236). • - \ ' ' ' 
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Three -letho^s of lenrning—simulation ex^^rcises, simulation games,- and a control 
method using, fi4;ns"were compared 'iFor thelK^^f ectivenass in fostering fapts^, 
concepts;' relationships and favorable aetitudeS Hi^MTds ecology in the 3rd, 4tlK 
and 8th grdde. No significant difference was found (Fennes^.y et al, , 197^). . 
This might mean that experJL$ntial learning sfill n^eds to be ^oal directive and 
highly structured; that;trpsearch .methods for mcasurewent need to be improv^; or * 
that age, knowledge *and other variables need to be •considered, ^ 

The integration st:age of the perceptual processN.s comprised i?f various I 
receivers, coders (transducers),^ storage system3 and- retrievers of tWe individual*^ 
information processing) system. Environmental ^Edycatior^programs can^alter om^'s"^ 
perceptual , set ^o 'that attention and consjequehtly recfef/tion can be directed to 
'new or dif ferment 1/if omfittion. * Practice or rehearsal of a new activity can improve 
the^ef fectiveness and efficiency o^-^^e information projces^ing system. One who 
never noticed or differentiated bird 5^g caji quickly pjick up and ^ievelop the 
ability to'perceive and, recognize' various birjd calls. It is a fairly well acc^epted* 
fact^that the senses develop' (sensory differentiated learning) In.^art, to th^ / 
'degree that the environment demand^ (Burrus-Bafcmel, 19/6). Kephart a969) phrased* 
^it in this fashion: structure determines function which in turn determine future 
'structure.* This/ injp lies thab actioris repeated affect the structure anatomically 
and/or physiologically. . ^ . ^ - 

, ^New informatibn, once received ,\will either exit the system (be lost) or. go 
to' one of the storage units. If the information is extremely important , to the - 
individual or closely related to other stored 'infontiation, it might go directly 
^ to long-^rft storage.* Most new information passes through short-term storage 
beforeVlt ends up in long-terrt storage. Data froqj signals can be stored ir^ 
short-term until other m^phanisms are ready to use them as a basis for action, or 
,for several, seconds. * Short-term will, however, lose information 'rapidly in the 
absence of, sustained attention since data in this store are extremely vulnerable^ 
to interference from other material coming after, o'r to any shift in the subject's 
attention.^ Shortrterm storage can also, involve recirculation of the data 'which 
rfct only pryolongs the period of retention by ''rewriting" the traces in the short- 
term itself, but also tendsto pass m^erial .to Iprfg-term ^torag*e — the main 
storage unit. Unused it^^lff^vkll eventually be lost from long-term. There is a 
, school of thought tJj^iJ> mainjtarns that nothing is ev^r. lost from long-term, father 
the difficulty is jpthe retrieving. This would explain the import^ance 9^ I^^Y 
word6 or eveqts that bring information to the surface that had previously been long 
neglected. Various mnemonic devices are often helpfuaj^j^in the memory process. 

Some'environmen^^jiil^rograms offer a Isrge quantity of information in a shOrt 
period of time. Immediate pre and post testing can demonstrate a significant 
difference, but what would a halfv-year or year retention test indicate (Burrus- 
Bammel, 1977)? . More environmental education research involving a control group 
in order to dembns'^trate .that the E*E. p'^gram is significantly different from* a 
pe^riod of "tradYtional" class room or another special program is needed, for 
"Research appears to have been done onU those things easiest 'to grasp rather than 
in tehns of what ir. needed to ibe ktrown" "(^onaldson, 1972:9)'. 

The overriding question Is, Whet are the objectives? Is it attitudes, 
knowledge, awaren^^s,. appreciation, or a combination of the above? 

^ *» ^ 

There is'a ^critical need' to define the objectives common to the 
severaL types of environment related educational programs and 
devise an overall strategy for their respective application 
(Hendee, 1972:19). 



It could be that the E.E. .progKams concerned with attitudes do not begin 
, early enough. Research has" indicated that maximum* suggestibility is generally 
fojunil at' about eight or nine yeats of age and ter that it declines unttil 
adolescence when it levels off (Barljer an* Calverfey, 1964; Messerschmidt, l?33j 
Stukat, 1958;' McGuire, 1969)/ "The link^betwe'eft goal?® and strategies cann(ft be. 
over-emphasized"' (Horn, 1971:20)/^ ^ > * , *• 

• \ ^ / ^ , ' . ^ 

Some' states have developed a comprehensive E,E. progfam. Roth . (1970: 85) 
^ and dthers have pointy to' , the difficulty of establishing an appropriate sequence 

of events. -It is import|int to have* an effective, Jogical seqyence/ Ideally, 
, attitudes* could be established by an ^arly age which would predispose children 
favorably to learning factual information that could support their -attitudes, 
increase their awareness and promote greater Appreciation, J 

Oufput and Feedback . Past experience which, could be in the form of ^ 
attitudes^ {knowledge,, appreciation or awareness helps determine fiie^ choi^ce of/- 

^ut^Hit^-the third stage of the perceptual process. Thij output could be physi'cal 
and/or mental. Part of the output, knowledge (awareness) of the action, Is fed' 
back into thfe g^^stem both internally and* externally; thus we can sense the 
jpttovement and see or feel the effects Of the action. Feedback , is the final, stage 
of the perceptual process which dlso selves as the beg^nijing for an(^ther sequence 

^ since new input is supplied* **Perhaps no general concept ^r iJrinciple is more 
important for interpretation than ,that of feedback" (7ield and ^sfagar, 1973:16). 
? ^ 

A part of output not only is directed back as input, but it also can serve 
as knowledge, of results for the sourc*e. The source, teacher, needs to be aware 
of the reaction po the,.messa^e and the 'channer,' \\Fhat is effective for one cl^ss, 
one age, etc. ir^ay or may not be for another.* An effective communicator must 
- constantly* be aware df the receivers* responses. ^ , - * 

Conclusion . Experier^tial learning would s^m to- foster great*^ corttrol 
over futur.e desired action,lbecause the actual xfse of the system improves. the 
abilit^ 0^ the system. ' Thenrefore, piiysical control and retrieval' ability woi^rld^ 
. be increased more than ±n the usual ^diretetive, command type of passive learning 
*mode. While it appears that there are greater "lEringe" benefits ^to^ the 
experiential type of program, can these be measured? • • ^ / 

A major aitn df any E.E. program should be* to harmbni^e the' Individual 's 
output with the Xesirefl^estination of ^ the message, whethW that is attitude 
change, knowledge, awareness, or appreciation. 

The education field is developing and the heed is increasing for effective 
I program?. W4 can get bogged down in the concern with the content o"f our 
(^^ograma and forget to, study the medium. Due a^rantion fnust be paid to studies 

in perception and information processing. if we toTmaicimlze our opportunities. 

To paraphrase McLuhan, the receiver will, not get the message, if the medium fails 

to mediate. ' ^ ' 
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, . " /INFORMATION'S EFFECT ON ATTITUDE: A LONGITUDINAL STUDY | 

/ • -* - « 

Dr. Lei ^bane Burrus-Bammel 
^ Division of Forestry- . , . • 

y * West Virginia University ' . ' 

Morgantown, Wes^t Virginia ^ 

Introduction 

Attitudes, behavior, and knowledge. are often mentioned in statements of objectives 
of many environmental education programs. It seems that there is an assumption^ 
that attitudes affect behavior and that knowlecfee in tufn affects attitude, 
r^jidee h^s tailed these assumptions^ the folklore of environmental education and ^ 
has pointed out- the need for investigation an^ reviewing research literature 
(Hendee, 1972). Wicker reviewed the attitude-behavior consistency ^articles and 
cdncludefl' tihat* * ' © * - ^ 

/ . . . ■ 

it is considerably mote likely that attitudes will be^unrelatfed or 
only slightly related to overt behaviors than that attitudes will , , 
be closely related to actions (1969:65). . - 

Only rarely can as much as 10 percent of, the variance in overt 
behavioral measures be accounted - for by^ attitudinal da.ta (1969:65). 



s 



The same type of correlation problem exists between khowiedge and attitude. "I 
have severely questioned whether information has any effect *upon attitudes and 
whVthfer attitudes have any effect on behavior" (Abelson, 1972:23). 

Not oW.y are many pirograms based upon these unpr6ven assumptions, but numerous 
research papers discuss these terms without definitions; this makes compai^isons 
difficult and application of findings ^leariy impossible- Eleven articles have 
appeared' in the Journal. of Environmental, Education on. tfie topic of attitudes 
(Bart, 1972a; Bart, 1972b; Bowman, 1975; Carlson, 1974; Cohen, 1973; Hounshell 
and Liggett, 1973r Kn«pp, 1972; Pettus, 1976; Ramsey and Rickson, 1976; Stamm , 
and Bowes, 1972; Watkins, 1975), but only Cohen, and Knapp defined their term. . 



^ - - ■ ■ - 4. 



What is an attitude? Is it the result of a cognitfve-af f ecX;iye-conative 
(knowing-feeling-acting) analysis? Allport's (i935) definition invc^lved the 
following five components : ^ • 

' !• it is a mental and neural "stati^ 

'2. *of reaWne'sg to reispond * 

3. organized 

4. t!irough experience 

5. exerting a» directive and/or dynamic influence on behavier. 
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Attitide was ail^o viewed by Airport as the second point alonp p. single continuum 
of opinion, attitude, interest and value. T^hese ideas were published just prior 
to th^ shift of'.concentratiort fiom attitude Research (late 1930' s) to group \ 
dynamics (1950,). "Any t6pic. that has received a great deal of attention f9r an 
extended period of time 'tends to ^ose its novelty and heuristic R^ovocativeness'" 
(McGuire, 1969:137). The concern for attituder- rstumed B^r 1960 and ^ince that 
.'time techi^ique^, methodologies and theories have become more sophisticated. 
Allport*s previous cognitive-af f ective-conative aspects of attitudes hav^ been • 
recently releg^tted by Rokeach to the cognitive, affective, behavioral components^ 
of beliefs. An attitude was, now considered as "a relatively -enduring organiza- • 
tfon of beliefs aboiit an object or situation predisposing one to respond in some 
preferential manner" (1975:134). The attltude-'behavior relationship is further 
supported by studies of Fishbein and Ajzen. They present an impressive argument 
that attitudes, "a predisposition to Respond in a c'onsis tent manner," are related 
to overt behavior and can be predictive of mu>tiple-act behavioi . th^ pattern of 
behavior (Fishbein an^ Ajzen, ^974:59, 61) . Attitudes, however, me most commonly 
defined as the favorable or^unf avorable response tcwa.:d a statement, evert, br 
class of objects. 




West VirRiniapForest 'Industries Cam]; 

The purpose of this study was tc^ inves*tigate the inmiediate, intermediate, and 
long term effect that a week long environmental education youth camp, indepen- 
dent, variable, would have on. the dependent variables 'bf knowledge and attitude. 
In- the present study attitude and knowledge were defined as: 

^? , 

Attitude. The subject's total Score for favorable *or unfavorable- 
resporstes to 16 Likert type statements on a variety of environmental 
« topics. 

. Knowledg e. The student's total score on 15 true-false items which are 

formulated to* ascertain the participant's environmental conceptual and/ 
• 4 or factual information base. ^\ - ^ 

In 1975 Bennett.,PQinted out that very littrle hard data haa been gathered to 
determine the resulting' effects of various environmental education programs. 
Not,one-of the 117 abstracted studies in Research in Outdoor Education corre- 
lated knowle.dge and, attitude nor reported attitude or knpwledge change over 
various time^periods. In" her "Opening remarks on "The Dynamics of Research" 
for ^he Naf*,onal Research Workshop, van der. Smissen commented that 

there need to be mpr? studilas concerning retention; how long does 
^ • e 'peak*experience' have impact? There seems to be a great need 
for reinforcement aft*er leaving the resident program (1975:14). ^ 

Hypotheses for the study 'were: * ' ^ " * 

1. The West Virginia Forest- Industfxes XJamp wottl^d produce a signifi- 
cant change (.05) from pre-test to i^ost-test on both the knotAedge 
- and attitude test. ^ \^ 



The exf)eriinental groups^Kould difSuetv significantly between 

the pre-test and retention test, » . / » 

* 3. The control group would vary significantly f rgnt' the experimental 
on the retention i:est. 

• 

The We^st Virginia Forest Industries Camo'^s staff teaches envitonmental educa-** 
tion in a camping atmosj)here with specific emphasis placed on fores tj and 
forest industry. .Selected campers are predominantly rural males 16 to 20 years 
of age, each of them having been recommended by ^ forester, teacher, *or other 
youth lead^. Final s^lectioiywas based- upon written recommendations and state- 
ments of interest by the inditadual applicant. The camp is sponsored by West 
Virginia University and the Forest Industries of West Virginia. Each contri- 
butes, resources to the production and delivery of a week of intensive instruc- 
tion with tb^ expectation that certain goals will be met, .The goal was to develop 
a fundamental philosophical attitude that views the environment in which people^^ 
live as a total system that has as its major component a natural system upon 
which are imposed the social, political and economic systems. Theifef ore, the 
teaching program focused upon ceveloping a specific understanding of .the'Eastern 
Hardwood Forest ecosystem and the knowledge that it cm be used to protd^^e the - 
goods and services required by people without destroying or degrading its con- 
tribution to the environment. All' classroom ins true tional.^materiais were . 
developed and tested prior 'to the camp, as were* the field exercised. On the day 
before camp began, the instructional staff met and conducted^ a *full dress 
reheai^sai.- . • ^ ' 

Camp. Procedure ^ " ^ ^ , . ; 

'During the VJeek at Camp Pocahontas the participants were isolated from the usual 
' types of ijiedia sucli as television, radio, and newspapers. .The campers did 
receive illustrated evening le\:tures, took pjtrt in on-sdte role playing where 
grouiis assumed defensible single-use* advocacy positions, and sought to harmonize, 
differences.^ with other single-use groups, "^ield trips provided' knowledge oP'the 
forest ecosystem and included tourJi of woojl products pfants which demonstrated 
the progress from log to finished wood product, and on-site practical demonstra- 
tionsywith camper participation (experience ins^talling transects and recording 
data 'that provided a picture of the forest, plants, animals, and historical use). 
By the close of the sess4^n, the individuals had received information of 'the ^ , 
tangible benefits of wood, water, recreation, as well as the intangible aesthetic 
injEluences. The one-week camp dealt with knowledge of the processes that main- 
tain the\cosystem, awareness .of injurious agents, of multiple use, and with social 
action processes. The campers became aware of the complexities of forest land 
management, and of the opportunities and responsibiiities associated with forest 
ownership • - , , , ^ 



*cAs opposed to multiple-use, that is^ the production of two or more prodSicts 
from the same area. _ < , 
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. Evaluatj i.on 

A written objec,tive test was given at the begi'-ning or the week Jto determine 
^attltifdes, conceptual knowledge, and f actual*knowledge. ^This same instrument 
was administered at the close of camp in order to establish whether or not^ any 
chj^nge in attitudes or knowledge had occurred f and if change had occurred, the 
direction and "Hegree of that change. The information so obtained would serve 
as feedback tor the individual instructors ^nd the camp education director to . 
use for- identifying subject areas that might need modification lor future pro- 
grams as well as,^ determining .the e^fetts of the program over time. 

Attitudes were measured by application of a Likert type scale which is "easy 
to construct and administer" as well as being "valid and reliable in measuring 
attitudes* toward a variety of environmental topics" (Mlllward, 1975:50). Each 
participant responded to 16 statements (Appendix A) such as, "A forest that is 
managed fo^; timber production has little use for other purposes such as recrea- 
^tlon, wildlife, and pure wateT". Respyfasea were made by c?.rcling. either SA 
(strongly agree), A (agree), D (disag/ee) , ,SD (strongly disagree), or DK (don/t 
know). A reliability coefficient of .84 was determined by^ artalyzing the 1976 
control group test-retesc scores (Table 1)'. Responses from' a panel of three 
experts were averaged to^stablish an overall validity coefficip.nt of .92. 

, The nfext 15 items on 'the test were of true-false nature and were formulated 
to ascertain the participant/ s conceptual^ or factual knowledge base (App^n<Jix B) 
A reliability coefficien^t of .90 Was determined by analyzing the 1976 crontrol 
group test-retest scores (Table ,1). -0 , 

TABLE I . " . 

LINEAR RECESSION TEST-RETEStGnOWLEDGE AND r'el:^ABILITY COEFFICIENT 
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■ df 


llj.ll 
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Summer '1976 Control 


3.831 


' ^A36 
.43A 


32.978 




.838* 



** .90-^ .99 High correlation 



* .80- .39 GQod (Meyers and Blesh, 1962:63) 



Twenty-nine (29) young men, in 1975, participated in what would be called 'a 
one-group pre-tofst, post- test design, actually, a pre-experimenLal design that 
according to Campbell and Stanlsjy (1963) is v;idely used in educational, research, 
The camp had been using this internal eval^uatlon procedure, a one-grpup pre- 
test, pos't-test design, for several years. A problem with the design, h9WGveir, 



is that the internal validity^ is weak, and other faci:ors (:ixtraneou5 variables) ^ 
could offer plauaiWe alternative hypotheses to the actual camp experience 
("X") for explaining the difference between the pre- and post-test. Therefore,' 
in 1975, another gr Dup of males (N=23) in the same age range who had also 
applied to tho summer camp program but couldn't be accommodated, were also given 
the test shortly after the suijner program was completed. This procedure ar'ided 
the near equivalence of a post-test only control group. Hence the previously 
ancaatrolled factors' of history, maturation, and instrumentation were partially 
facto re'l out. 

The .procadure could be diagrammed in t\\a following manner, with ''0" representing 
some .type of observation of the dependent variable, in this situation th^ tests; 
"X" indicating the independent variable, the summer camp program. • Symbols on a 
horizontal line refer to the same group, while verticals refer tc the same point 
in time. 

1975 Pre-test Camp Post-test 

. Experimental (Camp) Group (N=29) 0 X . 0 

.Control (Non-camp) Group (N=23) ' 0 

Addition of the ''post-test only control group" helped tc eliminate the plausible 
explanation. that the difference between the experimental group's pre- 'and post- 
test was due to s factor other than the' camp experience. The fact that both 
groups were receiving some new information daily is kept in balance by the testing 
of the^,contrQl group. . The *'one group pre-test, post-test'' could indicate that ^ 
the camp' had caused a significant change in the camper's attitudes and knowledge 
during the week,, but one would not know if it was significantly greater than the 
experiences of the non-camp youth. The question is not as simple as "X" versus 
no "X!', but rather "X" versus normal situations. Possibly the newspapers could 
have run^an article on ecosystems and the forest, or educational television might 
have shown a film on forest management. The root question being 'tested is:-- * 'Is^ 
the effect of the camp experience significantly .different ^from that (of^ a normal ' 
summer week in changing attitudes and knowledge?" 

Results fi!-om the 1975 data indicated that 'there was for the campers (experimental- 
group) a significant attitude and knowledge change during the week at camp anS 

^ that the ppst-test of the campers varied significantly from that of the control 
group (Table.^;^ 11 ^and lli. Figures 1 & 2,K.a The data could- Tt^t predict what -would ^ 

/ happen once the campeis returned to their previous environment, previous 

. behavior patterns and previous peer groups. Would the significant knowle^^e and 
attitude change endure over time? Therefore, the same general procedure was 
repeated in 1976 with an additional 6- month retention test;* The iid^ntical te^t 

" was alsoi mailed to the 1975 groups in order to provide a year^and a half reten- f 
tion measure. This ^procedure could be diagrammed in the - following manner. ^ 

Retention: 

Pre-test, * Camp P ost-test 6 ' mos . ^ 1 1/2 year ^. 

1975 Exp. G- (N?32) 0 X 0 (Np29) ' .0 (N=12) , ' 

1975 Control (N=23) . 0 * . p. * 

• 1976 Exp. G. (N=36) ' 0 . 0 ^ 0 (N-30) - 

.1976 'Control^ (N=29)* • . ' ; 0. . ^ 0^(N=29) 

^< Why 'weren't. the contror groups pre- and post-te'^t^^? 'Di^ to the mailing res^se 
^ rate, the two tests- could not be equally separ'atbd by a week^A future possiM- 
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lity is to test a local' groap for the control group instead of a mailiSftg to 
various parts of the state. The r<5sponse rate was too low for the ^1975 control 
gro^up for statist:.cal analysis. All subjects for the 1975 experimental and 
control groups we're young males 16 to 20 years of' age.- In 1976, however, 
approximatelj^ 20 percent of the experimental and 30 percent of the control group 
participants were young females. Eleven (11) females and 32 males were on the 
approved list for each group, 7 actually participated in 'the camp and 9 in the 
control situation. The response rate for the 1975 experimental group year and 
a^half retention' test was 37.5 percent, 69.76 for the 1976^ experimental reten- 
tion test and- 67.44 for the 1976 control 6 month retention test. 



Results and Discussion 

Within and Setween group differences were analy by a paired "t" test; per- 
centages on the knowledge test were transfo .resin v?Jves. Both t,he ^ 
1975 and 1976 Experimental (Camper) 'groups ve^l jignif icant?-y (.01) between 
pre- and post-test on attitude and know3?4g^ (Table II). The control was always 
significantly lower than the. experimental ,^roup on post-test comparisons'^ 
(Table III, Figures 1 4). Both the 1975/! and 1976 experimental groups maintained 
the increased attitude and knowledge for there was no s^ignificant difference 
(.01 or .05) between post-test and retention measures (Table II). This is 
supported by the tact that in each oitu^ion the retention test was significantly 
higher (.01) than the pre-test (Table II) . Sutjects in the control group did ^ 
not significantly (.01 or .05) var^ between the summer test (post-test eqaiva- 
lent) and the retention test (Table II). The percent of learned Icnowledge 
retained was 78.71 and 68.56 percent of attitud.e. Ketween-group '^^ta indicated 
that the 1976- experimental attitude retention scores were significantly 
higher (.01) than the control ,^roup, while the knowledge scores pnly approached 
the ,1 level. Therefore, the nhree previously stated hypotheses for the study 
were -ccep.ted and the null hypotheses of 'no significant difference rejected. 

The relationship between knowledge and attitude was anlayzed, once with a 
linear regression with ANOV and once with a Miant test (similar to McNemar) . 
No significant (.01 or .05) relationship was indicated between knowledge and 
attitude when the 1976^ control group's summer scores, the 1976 experimental 
groupis pre-t^st and tfhe post-test (.1) ^ as analyzed (Table IV). Significance 
was hever approached on the Wiant test. ^ 

There were cef^tial-n limitations due to the non-random nature of. the control 
group, lox7 response rate for the 19/^5 groups, utilization of the post- test 
only design, the tdsts were not standardized, and the paper-pencil type tests 
only serve as one form of check. Recommendation for lurther study would be 
to more completely control^the internal validity f acto- s of history and matura- 
tion by adopting the tfue experimental design of Pre-'test, Post-test Control 
Group; to determine th^ spillover or communicative values within society 

7^n environmental program. ^ ' 
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Experimental Pre-T 

X=3.762< — t=3.32** 



t=3.55** 



Post-T 



-> X=4.192< |,t=1.935 



t= 



3.60** 



Retention 
-> X=4.10 



Control 
X=3.712 

Figure 1. 1975 Between and within group attitude scores. 
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■, ' X=A6.814<— t=6.809** X=75.210 ^ t=1.91 ^ ^ X=66.563 

t=]3.66A** 

Control- ■ 

. ^ . X=56.814 



Figure 2. 1975 Between and within group knowledge scores. 
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Retention 
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t=3.310** 
Control 
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t=1.70 



-> X=4.093 

t 

Retention 
-> 5c=3-831 



Figure 3. 1976 Between and within group attitude scores. 
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2.594* 
Control 
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•-^=.631 

Figure 4. 1976 Between and within group knowledge .scores. 
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TABLE II 
WITHIN GROUP, PAIRED "t" TEST^ 



"A" - Attitude 

Significant at .01 
* Significant at .05 



level, 15 df 2.947, 14 df 2.977. 
level, 15 df 2.131,^14 df 2.145 
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SD 
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Mean D 
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1975 Exp. G. 
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4.193 


.648 


, .431 


3.32 


15 




(N=29). 




















Knowledge 




46.814 


17.361 


75.21 


13.152 


^2^396 


6.809 


14 




1976 Exp. G. 
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.346 


.515 


4.274 
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19 . 717 
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' 4*. 193 


.648 


4.104 


.564 


..090 
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15 




Knpwledge 




75.21 


13.152 


66.565 


,V6.014 


8.645 ' 


1.913 


' 14 




1976 Exp. G. 


"A" 


4.237 


.346 


4.093 


.432 


.144 


1.876 


15 




Knowledge 




69.249 


'10.&89 


66.283 


20.734 
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2.966 




- 14 




1976 Control 




3.937 


.436 


3.831 


.434 


•;106 


1.705 


' 15 




Knowledge 




58.631 


16.314 


60.000 ■ 


15.660 ' 


1.369 
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• 14 




f 


Pre- 


test 
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' Table III 

BETtffiEN GROUP PAIRED "t"' TEST 
* > ■ . • 



k ■ ■ 


X ' SD^' X • SD * 


Mean D "t" -re 




f;xp. "Pre-test . 


Control .test 


\ 


1975 Attitude 

1975 Knowledge 

1976 Attitude 
1976 Knox^lcdge 


3.762 .594 
45.814 17.362 
' 3.722 -502 
55.315 19.71-7 


3.712 .543 
; 56.814 17.663 . 
. 3.937 .436 
58.631 ■ 16.314 


.353 . .5^7 15' . 

13.333 . 2.905 14 * , 

,390^ "^2.20 15 ' 

12.^32 .993 14 . 

# ■ . t 




Exp. ,Pcst-test-, 


Control test ^ 


. • ■ ■ 


7^ ' 

1975 Attitude 

1975 Knowledge 

1976 Attitude 
"1976 Knowledge 


4.193" .648/ 
{ 

75.210 13.152 
4.237 . . .346 
69.249 10.689. 


3.712 , .543 
■ 56.814 17.663 
• 3,937 ,.436 
^^8.631 16.318 


~ ..53-4^ .3.60 15 ' 
19.443 - 3.664 14 

. .3?^'^ 3.310 15 ~ ** 
10.618 \^ 2:594 * 14 




Exp. Retention ' 
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1976 Attitude 
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4.093 .432 
♦ 

66.283' 20.734 ' 


3.831 .434 
60.000* 15.660' 


.2*62 4.072 15' 

• 

(near 

13.676 . 1.779' ' 14 .1) 



- Utitude 
i^JScant 
* Signifies 




at .01 levelr, 15 df 
at .-05 levedV) 15 df 



2.947, 14 df 2.977 
2.131, 14 -df 2.145 
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' ; - ° ( ^ TABLE IV. r 
~* LINEAR REORESSION WITH ANOV CORRELATION BETWEEN ATTITUDE AND KNOWLEDGE 




Attitude : 


"RnowleEke. 




X . SD - : 




F ratio * R ' df $ig.. 


1976 Exp. Group' 
. pre- test 

;4976 Exp. *G.' Pest 
Post' ^ 

, \ ■ ■ 

^,^976^ .Control G 
' ' Sununer 

• — ^ ' <p- — : ■■ ■' 


59.778 5.270 
67.528 7.lW. 
62;621 5.388 

4» « 


* 9,167 2.408 
-12.77i}- . i,.;869 

♦ / 

/ 

10.483 .5, 2.530 

. ■ / 


.752 .147 ■ -34 , 

» 

■ y * ' 

3.643 ' -.311 34 (.1) ■ 

.948 , -.184 27 

J , ^ . . . 
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APPENDIX A 
Attitude ^ 



is 



1. . ,A. i^farest that is/ managed for timber production has ilittle use for ether 

.^ufcposes such as recreation, wildlife, jpure water. ^ * 

2. *.vlt:. is-not pt)s^ibrfesJ:or a forest to product timber, water, recreation and 
."'.W-ildlife. ■ ^ . ^ ' /' 

■■-■•r., ■ \ 

3. ^' The largest portion of forest land inH^.V. should be placed in preserves 



-to provide enjoyment for future generations. 



* 4^ cfke most important use of W.V.'s forest land is to pro^ce game and fish 
' >.*^|or sportsmen. . - * 

, ;5^. ^'Forests are for people and should be managed to provide all goods and 
" *s3^ryices, timber, water, recreation, etc. * . 

" 7:^* Clearcutting is a poor forest practice when'' viewed in a total forest 
• management sense. . ' ' , , 

7l The most important use of WiV. 's forest land is to • provide a place of 
beauty for people. 



8. Society should not concern ' itself about how forest lands are allocated 
for tise. Decisions should be left to the. prof essional forester. ' 

9. Selection cutting is a poor forest practice when viewed in .a total 
forest management sense. 

10. The most important use of W.V.'s forest land 'is tq^^p.^oduce timber pro- 
' ducts fpr people. " ^ ; : > • ' 

11. Rational forest policy will recognize the costs as well as the benefits. 



12. The mosfe important use of W^V.'s forest is to proytde a place of recrea- 
tion for people. 

IZ. Timber harvesting should not be allowed in West Virginia. 

14. The wood ind*ustry of West Virginia manages Its timber }.and to produce 
timber in such a way as to not destroy the other values. 



4 



15. Timber harvesting should be allowed lOn forested lands that are managed 
for* that purpose. ■ *: ' — ^ 

JL6. The most important use of West Virginia's forest land. i§ to provide all 
goods and services normally available from forest land.. 



A.. 




. APPENDIX B 
Conceptual ^nd Factual Knowledge . 

1* A Windstorm felows down trees oh. several acres of forest land. No'^changes 
wiil occur in the forest since trees were t<he only part destroyed. 

2. Water, sunlight and. soil' are all necessary ingredients to the gjrowth and 
development of forest plants but play only a minor role in producing 
adequate^numbers of hawks, bobcats and other such animals. 
• * 

3t Soil is a non-living part. of the forest ecosystem. 

4.** One effect^f cutting trees on the stream* ecosystem is^ to increase the 
.quality of soil material that- it carries. 

5. , .Insects and other micro-organisms that occur in the forest ecosystem 
are a mei^ce to its existence. 

6. Natutal systems are separate and apart, from social.,' ^pli'tic^l and 
economid systems. That is*, there is no relationship^^of one to the - _ 
other. • . ^ 

7. West Virginia's forest industry,, plays a major role in making forest 
management possible, in many privately^ owned woodlots.: ^ ^ ^^^^ 

8. ' So.ils, elevation, moisture, temperature and compass direction have 

little effect on tJie kinds of trees, plants and animals that occur 
. cj^ that site^ ^ ^ ^ 

9. Inventorying the forest includes recording of: tree and other plant 
species, quality of site relative to tree growth, topographic featurefs 
and man-made structures, etc. , ^ 

10. Prpperly located and constructed logging roads ^will reduce th4^quantity 
of 'soil material'in forest streams. 

11. The most desirable habitat for the white tailed deer and ruffed grouse 
is created by heavy selection harvest cuts or clearcuts. 

12. Knowledge about the fobest resource and its relationship to the other 
aspects of our life islnecessary befx>re good forest policy can be 
developed. , • - 




, 13. In West Virginia it is usually necessary to replant with "seedlings 

..^ ^ after timber has been harves • ' 

14«. Forest fires that burn along the surface of the f|^rest flcjar-'do not 

^ damage the larger trees. ^ 

15. An increment borer is a forest insect pest' that occurs 
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MUSES, MONIiORS AND MILLENNIA: 
A CELEBRATION OF CHILp/ ENVIRONMENT RELATIONS 
/and TRANSITIONAL ENVIRONMENTAL EDUCATION CURRICULA: 

/ . *v Dr* Herbert H, Wong ^ 

I . ' Associate Professor of Environmental Education 

Huxley Collegei.^of Enylroninental Studies 
tellingham, Washington 

A ^iscussion^f l:heJ.ntef relationship of people-environment relations and 

environmental education^ curfiTni^lra-.^ls for a synopsis of the entangled web^ 
'^f dogmas, values and ethics, Peering^^^aT^a-iaew: jnij-lsnniun^, the crucial 

challenge of society in the next quarter century' reflects. the focal issue . 
' pfc maintaining an equitable and' dynamic equilibrium between the earth^s ^ 

population and its resources. In essence, the major dilemmas of the World^ 
, society and. its finite resourc...> .lecessitate a "futures" agenda in the IJ^S. 

whereiit^ education is one of the key change agents • - 

iTithis age o£ unprecedented historical dislocation and discontinuity, 
educational change is a natural accompaniment "of social revolution. Amidst 
this, constant state of global transition, e<iucational agencies cannot rely 
on mete response to .change but must actively participate ii. ^ths prdcess of 
change. This onus on the schools is meritoriously justified. Despite their 
weaknesses and errors mixed with earnest intents and dedicatoiry ^service, 
schools '^remain one of Americans most ^important inventiojis for protecting , 
atid promoting an open society a*hd for preparing young people to surviye in 
an uncertain future" (Shane, 1976). Beyond this, the schools are truly a'mipro 
.^ecosystefnatic Illustration of applied democracy in which. as' Ralph" Tyler has 
expressed it, "people care, or are learning to care about others." 

We are undergoing malaise and are threatened with ever more depression in 
many forms in oiii nation and Robert Heilbroner has suggested, via Campbell. 
(1975), ''We affluent Americans will have to give up a great deal. Our privi- 
leges are mor6 expensive than we imagine," ^ , ^ , , ^ " 

-Traditionally education has reflected social change. Education must, howev r, 
accept the challenge of planning for and facilitating thesis changes. Amara 
(19765 cites three principal fronts on which critical* changes must be made in 
order to, uphold environmental capacity to sustain life and its quality in the 
face of systemic >breakdo\ms. ^These fronts include: cognitive - improving our 
basic -understanding of the spcial/political/physical environments; partici- 
pative - broadening' the base-f or<:making soctStal' choices;, and i^erxeptual *~ 
. develo|H.n& new ^rceptions ^that gdvern relationships with the environment, 
•with each other a^rd with ourselyes. 



i 



The perceptual front — v^^ews of lifekind a^ a particularly vital transfmnna- 
tion .for education — requirin^g basic perceptual, attitudinal and value cTiange 
frt>m- human dominance of earth to a mor6 holistic ethic, is clearly an environ- 
mental education responsibility, . ' ^ 

. It^'has been plain to environmental educators that infusing schools and communi- 
ties with a new philosophy of humcn existence and long term survival has not 
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been simple a -long shot. Writers such as Willis Harman and Victor 
Farkiss have identified the attributes of such a philosophy; Harman (1976) 
has submitted. several features: "ecological ethics, self-realization ethic, 
holistic sense and open .endedness . " Similarly, Ferkiss (1969) argues for 
<1) a new naturalism,- man is a part of nature rather than apart frpm it; 
(2) new holism - a process linking men with each other and their physical- 
social environments; and (3) a new immanentism - the whole is viewed as 
shaping itself from internal rather than from external forces • Education 
must, of couise, deal with a curriculum of affect along with cognitive change 
a transformation demanding an internalization of ideas until they become the 
essence of nan*s instinctual view of lifekind. 

Illusions 

Schools in genera] continue to be symbiotic mates of a pre-ecological society. 
• They must c(isengage . .eh.selves from this super-materialistic societal thrust * 
and ,lts concomitant illusions. The characteristic illusions of world macro 
problems vis-a-vis im^srude^t, mindless exploitation of our earth are expressed 
in attitudes and settled patterns of behaviorv^'A- f ew of these illusions are: 
(1) a view that our societal role "to acquire, to own, and to make a profit 
are the sacred and inalienable rights of the individual in the industrial 
society" - What Eric Fromm (1976) refers to as the "having mode," equated with 
the notion of "progress'* in a mass consumptive society; (2) an appropriate 
level of consumerism in correlation with one*s status/level of work; (3) growth 
mania tied to the GNP and employment; (A) a convenience "throw-away" ethic; 
(5) a passibnate. religious faith in technofanaticism. 

*, 

Numerous other illusions 'prevail but th^ point i% that traditional American 
formal processes of education and most of the informal ones perpetuate these 
illusions. It follows the Durkheimian notion of education which regards edu- 
cation as an enculturative agent. The function of the schools is then to 
enculturate/inculcate dominant values, teaching and emphasizing these carefully 
accepted beliefs, attitudes and knowledge. Schools have assumed this ethical 
'duty,, uncritically mirroring technicist values vital to technofanaticism and 
planetary rape as a means of maintaining cultural stability. Instead of serv- 
ing our 'essential ecological , needs, 'W support the inertia and the dynamics 
of the old order by continuing to stress management and engineering techniques" 
(Boyer, 1974) — a super-industrial world view (Bundy, 1976). 

Moving beyond the industrial mode is the post-industrial or ecological society 
of the future (Boyer, 1974). And are our schools* environmental edu' rion 
curricula reflecting the limits of growth? There must be a turn to value * 
self /group reliance and Schumacherism - appropriate small scale, low energy . 
. technology and craft-based, labor intensive activity. Andtwhat of progranmiing 
. participatory decisional* politics as experiential learning as environmental 
education imperatives? As Ivan Illich (1973) emphasizes, the rationale for 
pontics is to establish the design criteria for social/ technical tools and to 
ensure these tools remain within the safe range of human use without monopoly 
by technicians. The post-industrial future is an open one; it would restore 
many basic human rights and nurture the recovery of mo -al/spiritual life. 

The chasm between these two futures orientations is wide. Tlieir premises about 
human nature, literacy, rel:ilionship to the environment and human community 
are differe\\t. For educator^ , the most important issue is tuat we cannot 
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develop the same kind of persbn for both q/ these futures. .''A different 
kind of educated person is needed for each" (Bundy, 1976). 

Given the present necessity for a rapid fundamental change, Theobald X1972) 
says, 'It is clear then one of the main tasks of education is to diacover 
new personal and societal interconnections. We must learn to think in new 
ways which are relevant in the present and will be critical to understanding 
the future." Shane (1976) advoretes "human needs curricula" and uniting 
with other educational media toward achieving "humankind's ancient dreams 
of peace, justice and self-realization." 

Toward an Environmental- Education Perspective 

In any situation .certain piissing s<and accountability) interests exist; any 
solution to the problems presented by incompatibility of interest can be a 
real solution only if all these, interests are taken into account;. Contrast- 
ingly, certain pressed (those represented. in an essentially corporate pecuniary 
society) interests represent a diminution of problem solution potential. 

Growing out of this pressed category is the retrogressive emphasis in formal 
education on the traditional* basic skills conplete with all the engineering 
trappings of the old paradigm-behavioral oljjectiveS, criterion reference tests. 
Teachers and principals are hemmed in by inflexible timetables, gradedness, 
pre-programming, hourly/daily, and monitoring systems. The propulsive return 
to the 3 R's is, of course, a pressed ititerest and U. S. schools have never 
lost their preoccupation with basic skills development. Their virtues have 
been daily recognized. / 

""I believe the schools can be the place to respond to the compatible blend 
of the pressed interests of basic skills and accountability and the pressing 
interests of environmental education. Our younger generation has not been 
irretrievably' locked into a materialistic consumptive ethic and the narrow, 
funneled pre-egologica^ imperatives of success. The schools still offer an 
engaging pl^.ce for nutritive celebratory change — to explore," to forage and 
to cultivate self-expression. 

Ervironmental education is the legible, responsive and transdiscipli^y 
curriculascape to turn no. This i£> not a- reference to an orientation of cur- 
riculum as technology, centered on the how rather than the what of environmental 
education. Curriculum as technology is one of five "confl^Lcting conceptions 
of curriculum" with varying assumptions as examined by Eisner and Vallance 
(1974). 

My contention is that an environmental education curriculum should be trans- 
itional in character — to preserve the flow and change of linkages. An 
experience with Project WEY (Washington Environmental Yard) in Berkeley, 
California - as a process/value chanj^e vehicle for environmental curriculum 
and environmental design entailing the deliberate change of the asphalted 
material environment - supports the contention. Of the five curriculum con- 
ceptions. Project WEY's phenomenological perspective reflects a leaning toward 
a combination of two ^orientations - the self-actualizatioa or consummatory 
experience and the social reconstruction-relevance models. 

A value saturated curriculum approach which has a passionate orientation of 
dynamic personal pi-rpose aiid personal integration characterizes the consumma- 
tory experience curriculum; it articulates the function ol providing' satisfying 
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experiences for each individual learner. "It is child-oriented, autonomy^ 
and growth- oriented and education is seen as an enabling process that would ' 
provide the means to personal liberation and development." 

Phenix (1974) represents this integrative view clearly:.. "A curriculum of 
transcendence provides the context of engendering, gestating, expec.ting,, and • 
celebrating the moments of singular awareness and inn^ illumination when 
each person comes into the consciousness of hi*s inimit^able personal being. 
It is not characterized so trmch by the objective content of study as by tha ^ 
atmosphere created by those who comprise the learning community. Its opp07 
site is the engineering outlook that regards- the learner as material to be 
formed by means of a variety of technical procedures. 

The social, reconstruction-relevance orientation embraces both* a present and 
future orientation and both an adaptist and reformist interpre.tation of social 
relevance. Its survival-oViented bias is thoroughly compatible with eiiviron- 
mental education. 

The synthesis of these two curriculum orientations contributes to a real-life 
transitional environmental education curriculum. The aim is to provide a \ • 
flexible- organic medium to express an equillbrfum of the leftf and right 
cerebral \iemisphe*res ' — merging of the 3'uality of the rational and metaphoric ^ ' 
mlndscapes. One side celebrates affirmation; the other celebrates invention.^" 
Equilibrium nurtures the qualities of growth and strength (Samples, 1976). 

The balance of the two realms nurtures the four* basic metaphorlc modes of 
thinking which Samples presents as a more^olistic base for curriculum and 
instruction. "These modes are not epistentological , hierarchicc.1 or develop- 
mental. They are simultaneous." Just one part of one mode — the symbolic 
abstract — is commonly used to express l^eaming in schools; The four modes 
are: the symbolic metaphoric mode, the synergic, coiaparative mode^ the inte- 
grative mode, and. the inventive mode. 

j( • *' *• 

Project WEY in its six years of historicity represents a unified .manifestation 

of an inter communal, inter-age, trapsdiscipllnary, humanistic^ model . Its 
spectrum of physical, social, psychological and instructional environments 
reflects the learning circuitry and ethic of the above curricula,r orientations. 
The enhancement of quality of the four aforementioned environments undtfrpinnirig 
the goal for change is linked together; they make up the silent epis.temologi^- 
cal strands for the webbing nature and process of qualitative change. This 
process occurs with at least* two concomitant thrusts: one, an autonomous un- 
conscious internalization of a "dialogic" interaction with the physical • 
environment by the user community; second, a more intentionally structured 
curriculum configuration which strings teaching personnel and students to prar- 
ticipate towards a conscious (Wong, 1975) conceptual understanding of our 
ecosystems. . . * 

Both of these learning circuits are synthesized into value-charged strategies 
and metalphoric modes in an outdoor/indocr/outdoor cycle using WEY as a stage 
for curriculum shifts and transitions via landscape and biotic changes (Wong, 
1977). ^ I ^. 

As a public school with a broad stri In early childhood education the con- 
temporary educational setting places the school in the frustrations and realities 
of restrictive educational assessment. To comiaunicate a differentiation of these 
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realities and the. more balanced viewpoint discussed, the met-r^phoric "curric- 
ular monitors" and the "curricular muses'" are introduced here. 

Tl^e Curricular Monitors 

This entity represents the rational, verbal, linear, sequential, standardized, 
mechanistic patterns of learning. The curricular monitor plays the game of 
predictable, performance and measurable results. S/he is wrapped up with equat- 
ing effectiveness. with accountability. Prevailing Western culture prejudice's 
our society towatds a linea^r, logical sequence. In the curriculum, .our , 
language patterns and operations mirror the dondfnant time-ordered ethic. ^ 

The curriculum monitors regard learning as work, that work is what children do 
in class to learn except during recesses and when they finally leave -school 
after the dismissal bell. Work is then as Bruner (1962) described it, "right-- 
handed knowing." Work is also "compens^ory education" to fill up/make up the 
^'achievement gap." 

David Hawkins (1974) observed with concern, "It seems we may pile up mountains 
of abstractions and try to pass them on while forgetting the primary motivating 
qualities of our learning — of perception, engagement and enjoyment." He 
expressed, this in relation to his fears that environmental education may become 
another designt.d -didactic package '^and not alter* "the ecological imbalance" of 
present eiducation. 

*■ * ^ , 
The' Curricular Muses ^ - ' 

These people celebrate a spatial, cyclical, holistic, intuitive metaphoric 
pattern of learning. There is open acceptance and fulfillment in exploring 
unmapped roads and s/lie rejoices in transdisciplinarity and fresh new settings/ 
challenges. Fantasy and dreams also feed into this perspective. 

Children are not glutted with accultarateTpre-programs, well-worn "retreads" 
^6r a bag of old tricks. Shorn of these replays and dull repertory, children 
Will be liberated to ."invent solutions rather than rehearsing old ones" (Sample 
1976). 

Instead of work, the curricular muses view^ learning as play. Play behavior 
that occurs in, early childhood or occurs v;hen an even b is novel is character- . 
ized by exploratory di^jse of curiosity (Reilly, 1974). 

Summarily, the total mindscape should embrace the curricular blend bf self- 
realization and social reconstruction-relev^j^^ orientations plus the cultiva- 
tion of th'j monitors and. the muses." 



Curricular Starters and Inp.uts 
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'Jrbm the efforts of Project WEY which forms the nexus. of an elementary school/ 
neighborhood/ community context, a sampling of our earlier or transitional 
environmental education is offered here. 

The- curriculascane of the schoolyard offers two basic modes of collaboration 
for people to use as a balance between structuredness and openness and between 
this miv- ile grbund Is. eclectic and co^nbines the two extremes; therefore, 
curricul.xr activities c.an be a union of consciously planned and unplanned as 
,well as an integration of people-progranjmcd and natural unintentional aspects. 
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Talcing the latter division, there exists a r^x(^ of predictability from 
highly stable seasonal manifestations to cc^letely fortuitous manifesta- ^ * 
tlons, to completely fortuitous phenomena/such as lightning, -.floods, or an 
invasion of beetles* * * 

The table' below gives systematic expression to the range of ''closed" to 
"open" modes that can beVpplied in the generation of |curriculum or design, 
activity, i.e., different kinds of "fishing pQles." A' short discussion of 
the xnore important might prove useful. ^ 

Several Excellent packaged science curricula exist such as SCIS (Science 
Curriculum Improvement Study) and ESS (-Elementary Science Study). Almost 
without exception, however, they ate expectedly science-oriented and there- 
fore lack the holistic, interdisciplinary direction which we firmly believe 
to be fundamental to environmental education and to life. They have a . ' i 
Piag'etiari orientation tfnd therefore tend to start with activities and lead 
to concepts. . C„y 

Established time-ordered curricula also tend to be too specific in the options 
they offer. Beciiuse of this, they normally do not provide sufficient oppor- 
tunities for open-ended e;cploration of fresh ideas as they arise in working/ 
playing wl,th specific children in specific environments. They often follow a 
linear, logical, progression, providing "only on^ way to go." In other words, 
they can be too %li^" (see Figure 1 •on leartiitig modes/curriculum connectors). - 

^ \ ' • ' ^ 

A major disadvantage of most established and engineered curricula is that 
they are not designed for direct' utilization of the outdoor environment, but 
rather use^^'resource kits" which at best are very artificial versions of 
reality, divorced from living contexts. Planne^^ curricula are short on open- 
ness and long on structure and provide only one way to go, i.e., too "blue". 

The reaction to overly planned,- restrictive and linear curricula has led to 
the development,, of packaged open curricula . These tend to start with concepts 
and leave the teacher and student to develop activities. An Elegant example 
is the" Essence Environmental Studies Cards. 

Although the E.S. cards have many useful applications, particularly for use 
with intermediate/upper grade stjudeuts and in-teacher training, they, can be 
adapted for use with younger children. Many teachers who are more oriented ^ 
toward the symbolic abstract mode find the process too open, i,e., too "yellow' - 
like a map af virgin terrain with no roads. . Too much freedom is often as dif- 
ficult a road to take as coo little. 

We believe the ideal curriculum^tor general application must have an intermediate 
balance of both structure and openness, a blend of rational and metaphoric 
realms, i.e., p^tedotninantly "green". Thus the confident teacher is always 
faced with many options and, conversely, J^e unsure teacher has some clear 
guidelines and specifics tq fall back on.' Intermediate transitional curricula 
can draw on a great variety, of initiating stimuli, some more indeterminate than 
others.. The relatively predictable seasonal cycle will engender a constantly 
changing flow of possibilities for the Fall, Winter and Spring. On the other 
hand, dey to day changes in the weather are highly unpredictable ~ especially 
in more temperate zones ^ Each change gives rise to new opportunities. 
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serendipitous,, fortui- 



Weather can^be included in the general category oi 

tous /and unintentional events. However, without, an ^en, holistic^ adapt:' ViS 
curriculum, many opportunities will pass by '^unnoticed ) and, unfortwately, 
unexpected. Serendipitous opportunities will arise because of new environ^ 
mental resources. For example, in WEY the presence Ipf mud or wet soil , 
provided home building material for cliff swallows >which then proceeded to 
build their gourd-shaped mud nests under' the., eaves o$ the school roof. 



PACKAGED CURRICULA 
-Useful place to start C 
if you can afford the 
price* Indoor-oflented 
but caii be adapted to 
the outdoors, 
SCIS, ESS, etc. - 



PHYSICAL RESOURC E 
Activities suggest^ 

ed by a specific 

resource/ e*g» , 

ponds, animals, 

climbing .'structure . 



RESOURCE PERSON 



ACTIVITY-FOCUSED 

C Someone trom'out- C wnat you do becomes 
side 'with special the medium, as 

field- trips , camp- 
ing, harvesting. 



skills , knowl edge 
and experience of 



Traditional j)rescrxp- D Creation of such; 
Ttiye' design. processes, ^resources on site* 
viz . , analysis'/ syntht ^ 
;8ls and implementation 



SEASONAL - 
.Predictable cycles 
oi ^ilitnate and 
Asocial behavior. 



-Exploitation of 
r^ipbtential embodied 
in seaspnal change , 
The 'indicative' 
environmeht. 



CHILD-INITIATED 
IC;- Suggestions from 
children or stimu- 
lation" ^from an 
object, e.g. ,pet§. 



Children as 
clients. 



GENERIC THEMES 
E.g. , holes, hills, ■ 
edges, patterns, 
territpries, en- 
trances, paths, 
tunnels. 

Making syre-^ese 
elemenjtgTare built- 
in^ ' 



GHANGE-ORIENTED 
■C Applies to some 
chan-geable elements 
^more than others, ' - 
e;g. , gardens andy 
planting, shelter 
bxiilding^ art and 
creat:^vity, chang- 
ing perceptions, 
behavior and values. 

D Setting up change- 
able spacer c 

> 

^ PARENT-INITIATED ^ 
C Something stimulated 
by^ parent at home or 
elsewhere that car-' 
ries over to school. 



D- Parents as child- 
representatives . 



working with' kids . climbing. 



D Designer as such 
. . .but .also recog- 
nition of other 
' experts ^ ' 

SPECIAL fifecs 
C Traditional com- 
munity affairs and/ 
or new social inven- 
tions : festivals , 
carnivals, -street 
theater. 



UNINTENTIONAL 
C On the lo^k'-^ut 
fors^n-offs from 
ppG-e^stablished 
^activity. 





D The unforseen exten- C 
sions of previous 
actions . , 



b Helping them to ^ 
happen. 

COMMUNITY-INVOLVED 
C Off-site visits and 
activity at communi- 
ty fiacilities and 
organizations", e,g., 
fire station, ci 
hall, neighborh 
trips and tl^e^e- 
source people there. 

D pel^unity as a plan- 
ning/design resource. 

feRTUITOUS 

Fortuitism: the C/D 
doctrine or belief 
that adaptations 
in nature come 
about, by chance and 
not by design. 

/j^MaHing the, most of 
happy accidents* 



SURENTDIPITOnS 
A qtiality resid- 
ing inside the 
teacher/designer ; 
the faculty of 
making desirable 
but unsought-for 
discoveries.;- The 
irtevltable re- 
sult of trained 
senses and 
awareness. ^ 



The 'alrt of openness .not Jetting life pass you by.., rec- 
ognizes that you don't have the answers preconceived in your 
mihd. . .applying equally to education^ and design. 

(STARTERS AND INPUTS FOR CURRICULUM (C) AND DESIGN (D) 

; Starting stimuli are many and varied ;] closed to open, intentional and unintentional. 
They are all legitimate. The paths you ^choose will depend on who you are and vour situ- 

All the stimuli have an equivalency in various modes of design and intentional change. 

r.ERlc ■ - zm . 



CURRICULUM CO.NNECTORS >. . 



The 'following represents^ a guiding framework tor generat;^g/ 
, coding envii^nmental educatij>ffactivities. ^ 



MODE 



H 

a 
w 

M 

p 



reading 

math ^ 
language 

science 
social studies 
humanities 



0) 




0) 
0) 

CO 



-o- 



ACTIVITY 

OR . 
TASK . 



H 




Q — " diversity 



^ Interdependence 

change • 

adaptation 



o 
o 

n 
w 

CO 



DISCOVERY CYCLE 



FIGURE 1. ACTIVITY SWITGHBOARD \ ' - 

\ 

Provides a coding system for play-and- learning aVitlvity, indicating 
Inherent possibilities given by the %ig four" curriculum connectors, 
defined below, ^ » 
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MODE 



This group of codes cues the teacher/child into the character and degree of 
the value criteria of flexibility aiid constraints for every activity. The^e 
are tonal gradations within and between the symbolic color Iguidezones ^nd 
mostV^hildren will need spme mix of all three modes of play-rand-learnirig ex- 
perience — from the j;^€f^ predictive, homogeneous arid specified to the most 
evocative, diverse /(nd exploratory » 





blue green yellow 



rning Activity 

* 

Blue'« prescribed, isomorphic, formulated approach/means/ 
•process to a prescribed, formulated objective.* There is 
no modification 'or alternative to the closed^box of means 
(hovy to proceed) or the ends (what results are expected)'. 
Therefore, it is a *closed/closed' mode. 

Green = prescribed, unambiguous, specif icationr of the end, 
but the means is open for choice. Likewise me inverse of 
the means /^ends' is applicable, i.e.,. the means is prescribed 
and closed, but 'the end is open to choice.^ Therefore, it is 
a 'closed/open* or *open/closed* mode. 

Yellow = both means and ends are open as a viabie choice. 
Non-prescriptive, non-predict^e. . Therefore, ±t is an 
*open/open' mode. 



PlW^ivity 



-Blue = fully prescribed, standard, traditional play equip- 
ment, asphalt and chain-link fencing;, surroundings which 
embody a standard, limited, unchanging repertoire of be-^ 
havioral responses. Closed environment /limited behavior. 

Green «= partially prescribed setting, e.g., an adventure 
playground, emb'odying a n^ich larger reperfoire of behavior-, f 
but still within limits. Open environment/limited behavior. 

. Yellow " unprescribed setting,* vacant land with a 

mix of people-made and natural elements, where there are 
no adults and no limits. Open environment/unlimited be- ^ 
havior. 




DISCOVERY CYCLE OR INVOLVEMENT: PROCESS , 

f 

Environmentally-based learning starts with direct experience in a pro- 
gression from action to intuition, from concrete. to abstract, and from 
fact to theory. Creative play behavior often seems to follow a similar 
sequencer" The cycle is a restatement of the design profession's over- 
worn analysis-synthesis-implementation cliche; here it is presented as 
a continuous spiral through time. Unless it exists in conjunction with 
the other three 'connectors' the process is qualitatively meaninjjless. 




Learning activn.ty 

Exploring Ao^^ities : Observing, manipulating and freely 
exp lo r±ri%Jjwe stigating materials (stuff), messing around 
to see-^CfEaX^ it's like to handle things, or seeing 'what 
happens iA,,' Investigative activities. 



Conceptualizing ActjyVtties : Consolidation of learnings, 
via new concep^ts, to aid in compilation ari^ interpretation 
of observational data. Activities include examples of a 
new concept to reinforce, consolidate — or contradict — 
preconceptions. ^ 



Expressive Activities : The communication of children's 
exploration and discoveries and consolidations through ex- 
pressive media — graphs, charts, stories, role-playing, 
demonstrations, model makings dramatics, ^etc. 



Applicative/Evaluative Activities ; Involvement with a 
variety pf illustrative examples that provide feedback ^^nd 
the recycling of learnings to het^ situatiorvs; an evaluation 
medium. . , k 




Play Actfvity 

In an 'open' setting', play activity has a similar sequence, 
starting with free exploration of the given environment; 
leading to a selection of particular spaces, objects and - 
materials to work with; -which r^ults in specific 'cons truer 
tions,' games and expressive /behavior; and eventually a 
further stage of re-applicatl6n of tlie 'learned pattern' to 
a new setting and the on-going ^culture of games.' In a 
'closed' play-setting, possible sequences are severely cur- 
tailed by a 'cultural routine.' 

I 



'DIAC» CONCEPTS 

Diversity, Interdependence, Adaptation and Change are the basic environ- 
•mental/ecological concepts underlying nature 4nd society that apply to 
.all living systems. Their application to childftood and education seems 
highly appropriate. - ^ ^ ' 

D; ' X .study of diversity gives children a chance to Observe, 
sample, compare and classify/organize what they perceive 
in their total environment. The concept reflects the 
^perspective of the vastness and complexity of the environ- 
V'. ment. Patterns, similarities and differences are basic 

elements enibodied "in diversity. 



diver Sfity 




I: 



adapta-. 
tioQ 



iriterfelationships^ 



A: 



C: 



Interdependence/Interrelatipnships/Interactions Is one of 

the most important concepts. Chil<^en iieed opport laities' v.'. 

to expedience interdependent linkages. 'Tliey need ^'to per- 

• ceive ^nd feel the, impact of how «rerything is connected. 

•to everything else, that disrupting one element «^uses a 
disruption of ^ the elements of ,the entire system. Food 
chains and webs, social configurations, art mobiles, ^a 
string quartjet or a jazz trio, or turning the compost, are 
all environmental contextual examples. 

Adapta:feion is a pervasive concept that children must have 
an opportunity to develop. Since adaptation relatas to how 
organisms adjust to environmental conditions, the way 
children adapt or cope with tt^irfselves and others in a 
social environment in school, home, on the streets, etc., 
is an everyday affair. The concept of adaptation is more 
rapidly developed as childijen conc«AAialize diversity and 
interdependence. . Essentially, bot|i structural and behavioral 
adaptations^make up the core of Cne concept. 

Change is th^only constant in nature. Children need to 
experience thd incredible array of changes occurr;Lng in and 
about them. They need to experience the variables of change. 
' Successional characteristic o^f change as a fundamental is 
replete with examples in the indoor/outdoor environment. 
Attitudinal and "SehavJoral change by children and adults are 
likewise developed in phases. - * 



Play Activity 

High quality, open play environments allow children to develop an 
independent intuitive grasp of the DIAC concepts. 

A diverse environment stimulates diverse behavior; an open natural/ , 
people-made setting allows for direc*: ^manipulative changes, incor- 
porating change-cycles of weather and climate. Since interactions 
with the environment are unrestricted, users can open up and explore 
an endless variety, of possible interrelations between themselves and 
their surroundings; "over the course of time this Id^ds to new adap- 
tations between users arid environment and the evolution of intuitive 
environmental values based on experience. 
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DISCIPLINES 

^Vesta^ement of the spectrum of cyllrrlcular 'dlscTpTlnes. Its inclusion 
is aimed a,t Increaslnlg 'awareness of the Interdisciplinary nature of most 
experience's and "to.1tto^:lvate planning to p,lck-up oij^'hollstic spin-offs 
leading to extended, instructional activities. t 



READING 



LANGUAGE - 



SOCIAL • 
SCIENCES 

1 



MAIH 



SCIENCE 



■^-HUMANITIES 



P4 



Learning Activity 
R = Heading 
M « Math - - , 
L = Language Arts 
S = Science/Health 
So«* Social Studies 
H = Humanities 
0.= Other 



'4% 




ilay Activity * « > ^ , 

Environmentally rich, dpen play settings generate rich, complex 
^patterns of behavior, which In themselves are rich Interdiscl- 
^pllnary expressions of language; numeration; scientific testing 
of limits and, coit^binations; creative dramatization an4 artistic, 
humored 'productions*; all' as holistic expressions of indlvldualA 
group /community Values and relationships between themselves and 
their surroundings. ^ • ^ , * 

• . ' """" .\ 



225 



229 



. REFERENCES 

Mara, Roy. "Education for Survival: Some Necessary Cognitive, Participative 

and Perceptual Qianges for America's Third Century," Phi Delta Kapp 
Bloomington, September, 1976. , 

Boyer, William H. "Toward an Ecological Perspective in Education, Part II," 
Phi Delta Kappan , Bloomington, February 1974. 

Bruner, Jerome S. On Knowing: Esspys for the Left Hand , Atheneum, N. Y;, 1971. 

Buttdy, Robert F. "Social Visions and Educatign^ Futures." Plil Delta Kappan , 
^ Bloomington, September, 1976. " ''^'^ 

Campbell, Colin. "Coming Apart at the Seams: An Interview with Robert 
Heilbroner," Psychology Today , February, 1975, p. 97. ^ 

Craig, James H; and Marge Craig. Synergic Ppwer: Beyond Domination, arid 
• , Permissiveness , Proactive Press, Berkeley, 1974. 

Eisner, Elliot W. and Elizabeth Vallance (Editors^. Conflictin g Conceptions 
of Curriculum , McCutchan, Berkeley, 1974. 

Ferkiss, Victor.* Tedhnological Man;- The Myth and the Reality , Braziller, 
N. Y., 196^^, ' 

Fromm', Eric. To Have or to^Be? Harper &' Row,, N. y., 1976. 

Haman,- Willis W. "Seis-ing Up the Social Revolution," Phi Delta Kappan , 
^ ^ Bloomington, September, 1976. " 

^Hawkins, David. The Informed Vision , Agathon Press, N. Y., 1974. . 

Illich, Ivan. Tools for Conviviality , Harper & Row, N. Y., 1973. . . 

Lynch, Kevin. What Time Is Tliis Place? MIT Press, Cambridge, 1972. 

Phenix, Philip H. "Trancc^ndence in the Curriculum" in Conflicting Conceptions 
of Curriculum , ed. Eisner and Vallance, McCutchan, Berkeley, 1974. 

t 

Postman, Neil and Charles Weingartner^ -"^T eaching as a Subversive Activity , 
. Delta, N. Y. , 1969. 

«• 

Reilly , Mary" (Editor) . Play as Exploratory Learning; Studies of Curiosity 
Behavior , Sage Publica.tions^ Beverly Hills, 1974 . 

Samples, Bob. The Hetaphorlc Mind; A Celebration of Creative Consciousness, 

Addrson-Wesley, Menlo Park, 1976. , 

Shaoe, Harold G. "Amer4.ca*s Next 25 Years; S,ome Imf^lications for. Education," 
>Phi Qelta Kappan , Bloomington, Septemb^er, 1976. 
' ' *t * 

Theobald, Robert. Habit and Habitat , Prentice-Hall, Englewood Cliffs, 1972. 

/ ... 

226 23-0 



9> < 



UNESCO-UWEP. *'The Belgrade Charter: A Global Fraiaework f or Environmental 
Education," UNESCO, Paris, France, janqy[ryV-1976 

Wong, Herbert H, "Ontogeny of an Urban Environmental School Yard Ecosystem,' 
Nature Study , Vol, 29, No, l^pring, 1975. 

Wong, Herbert H, "Environmental Value Change -Via Creation of Environmental 
Schoolyard Ecasys terns," NAEE in Current Issues in,. Environmental 
Education II, Ed -..Robert Marlett, ERIG/SMEAC, Columbus , -197 7 / 



yr^^^Donald, Robin G, Moore and Hei^bert H, Wong, Washington Environmental 

Yard: An Environmental '^Education Tool, Description and. Assessment , 
Final Report to HEW, Office of Environmental Education, December, , , 
1976.' 



J 



■0 



ERJC 



227.231 



PROJECT ECO 
AN ENVIRONMENTAL CURRICULUM OPPORTUNITY 
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Introduction 

Schools, as they have been organized traditionally, have emphasized abstract 
le^ r. .ng in fabr icated situations. Our message to students has been that learnirg 
is vithing that happens inside schools. Rather than take advantage of adven- 
tures in reality, we have found it easier to have students listen, or read, or 
look at ^pictures. This basic method- of operation found in most schools creates 
a serious impediment when the subject is environmental education, which should be 
recognized as ^ne of our nationjs major curriculum concerns. , 

Barry Commoner, speaking before the 13th National Conftxence of the U. S. National 
Commission for UNESCO^ introduced the '^ecological facts of life**": 

The ecological facts of life are grim. The survival of all > 
living things ~ including man — depends the integrity 
of the complex web of "biological processes which comprise 
the earth's ecosystem. However, what man is now doing on 
the earth violates this fundamental requisite of human 
existence. For modern technologies act on the ecosystem 
which* supports us in ways that thr.ecten its stability; with 
tragic perversity We have linked much of our producti-'e 
/ econoiL/ to precisely those features of technology which are 

ecologically destructive. 

These powerful, deeply entrer'hed relationships have locked 
us into a self-destructive course. If we are to break out 
of this suicidal track wd must begin by learning ^the eco- 
logical facts of life. If we are to find the road to sur- 
vival, we must discover how to mold the technology to the 
necessities of nature, and lear** how these constraints must 
temper the economic and social demands on technology*. This, 
I believe, is the momentous task whicl. now confronts mankind. 

His statements are succinct and apply directly to the concerns of Project ECO. 
These ''facts of life" must be wcv^n into the fabric of every cViild's education, 
and education's responsibility begins as the child 3nters school. The in- 
tent of this project is to Increase the student's involvement with the natural 
environment in an organized manner and with some identifiable learning outcomes. 



^Barry Commoner, "The Ecological Facts of Life", N o Deposit — No Return , ed. by 
Huey D. Johnson, (Reading, Massachusetts: Addison-Wesley , 1970), pp. 18-19. 
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To formulate, plans for the project, sessions v;ere conducted involving teachers, 
Iowa State University faculty, and representatives ivr^xa such agencies as the 
ISU Environtology Council, the Ames Audubon Society, ind the Iowa Conservation 
Commission. This resulted in the creation of 9 writing committee which drafted 
a proposal for the project and submitted it to the Ames Community School Board of 
Directors in November 1970. L».ceiving Board approval, the proposal was then sub- 
mitted to the Iowa Department of Public Instruction and subsequently was approved 
for funding through Title III, ESEA, in the spring of 1971. 

In order to facilitate the purppse of the project ^ which is to broaden and enrich 
the base of activities in the Ames Communit^^ Schools related to the understanding 
and.prersrvation of the^ environment , £o\ir components have been developed — the 
first, an outdoor living *laboratory" on a school site. Through coirmunity efforts 
directed by the principal of Fellows Elementary School and landscape .architects 
at Iowa State University, plans were developed for plantings, which, w^en com-- 
pleted, will consist of an ecological balance of the flora and fauna native to 
Iowa, and also will serve as an example to 'otli^rs of the importance of preserving 
th^ natural contours of a new school site. 0^ 

The seco..J. component, a >:ombination transportation unit and mini-lab, was developed 
to link the school and the field experience. A 72-pas3enger bus was purchased and 
remodeled to seat thirty students, with the remaining space equipped with storage 

''cabinets, tool chests, jquipme^ 'rawers,\and counter space. This was accom- 
plished while still maintaining safety standards as outlined by the Iowa De- 

^.partment of Public Instruction. , * , / 

The third component is a mobile laboratory fashioned from a used foxty-foot semi- 
trailer* This component has made it possible to I people out of the "learning- 
takes-place-in--a~classroom-in-a-building" mind set that seems so counter-productive 
to many of education's cojacerns today. A c^lented maintenance staff in the district 
was able to remodel the trailer without a prohibitive cost. This laboratory allows 
students to investigate environmentb not readily available within the immediate 
school community. Beyor.d providing a variety of sites, the mobility factor is 
important to the concept of Project ECO in that it al'lows environmental stress in 
a study area to be relieved at appr :>pi:iate intervals. 

Whi';^a prime or overriding goal of the p '^ject was stated as: 

' Students will engage in activities appropriate to their level 
of maturation which will include observation, investigation, 
and evaluation of a variety of ecological relationships and 
conservation practices in central Iowa in order to develop 
the concept of stewardship of natural resources, 

the second major goal was to have teachers support and assist in the accomplish- 
/..ent of that first goal. That leads, of course, tc the fourth component of the' 
project, teacher inservice education. 

Prior to beginning a class level program, the teacher of tnat level is released 
from duties to spend one-half day on uhe site to be vir.ited by the class, and 
receives, instruction specific to acJLivities ippropriate for that site and season. 
Sir^ce trips are taken by students in Grades 1, J, 5, 7, and 9 during three diffe- 
rent seasons of the year, teachers' workshops arc appropriately spaced. These 
sessions not only assist the teachers in the preparation of the class for the 
experiences, but also :;ives them confidence- that they can operate effectively in 
a setting different from the clilssroom. 
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A more subtle, but equally important, part of the inservice program is the actual 
field trip with the tuacher and the class. This provides the teacher with an 
opportunity to obserye the project staff member as a model, not just for the ^ 
techniques of presenting information, but as a master ,teacher in such kreas as 
the relationsb-^'^ established with students and the creation of "an open, discovering 
environment fo earning. Thus, the twelve hours a year in direct instruction in 
the field is c . ''ed with another eighteen hours of modelinft behavior while the 
teacher is in l field with the class. 

* 

With this component, teacher inservice education, came the goal of developing a 
^ staff that was compe'tent and committed to emphasizing environmental awareness and 
to operating in learning situations outside the classroom. This meant that ini- 
tially we had to hire, an ECO staff who had these talents, who could lead inservice 
work with teachers, and who would provide the appropriate modeling behavior for 
teachers in the field. By the second year, as we' added the second mobile unit. 
We had two and one-half s:aff members, all with Master's Degrees in Science nnd 
with excellent experience. We have now evolved in our training of teachers uO 
the point where we have one ftll-time prof essional'.staJEf member,' Mr. Frazier, and 
two teachers aides who drive the bus to the field and assist the teacher, who now 
is responsible for the ECO activities. As we had predicted, this now assures the 
continuity of learning experiences for children and provides th.em a much more in- 
• -tegrated view of in-school/out-of-school education. 

Student Activitie( 



Project ECO is currently in its sixth year of operation and is providing a planned, 
coordinated expt "ure to environmental processes in the immediate area. The pro- 
gram formally begins at the Primary II and III levels with a variety of awareness- 
producing activities during three all-day field trips to different* natural environ- 
ments around Ames. Activities at the Primary II and III levels may include the 
following: 1) looking for animal homes; 2) looking for likeness and difference 
between similar iteu^s; 3) observation and discussion ol leaf fealls; 4) observation ^ 
and discussion of allergy-causing plants such as poison ivy and ragweed; 5) counting 
acorns or hickory nuts; 6) mapping "mole" tunnels; 7) learning all one can about a 
"favorite" tree; 8) psychomotor activities such as sawing wood or rowing a boat; 
9) fishing with a cane pole; 10) predicting shadow movement on a sundial; 11) building 
an "Indian" log house. The list could go on and on, for the teachers are limited 
only by their imagination and willingness to spend the time to introduce various 
conczpts to their students. 

The Primary IV a,id Intermediate I levels expand the awareness activities to include 
focus on certain skill activities also. Awareness activities requiring skill devel- 
opment might include the following: 1) sawing a thin section from a tree trunk tfc 
determine the age of the tree by counting tree rings; 2) taking temperature and 
wind velocity readings at various locations to determine the effect of vegetation, 
slope, color of surface, etc.; 3) psychomotor skills involved in the use of bino- 
culars and simple microscopes; 4) collection techniques; 5) use of simple dicho- 
tomous tree keys to identify evergreens; 6) studying near a beaver dam to learn 
how to make value judgments concerning environmental decisions. Again, the focus 
is on awareness with a blending of skill development at the middle childhood level. 

The Intermediate II and III levels bring about a focus on the application of skills 
' that are best taught out-of-doors with an awareness of the environment. These 

activities include: 1) orienteering, which facilitates instruction in compass and 
map interpretation; 2) interpretation of existing ecosystems; -3) mathematics, rock 
study, creative writing', and social studies in a local cemetery; 4) simple water 
studies using prepared kits *for chemical r..»alysis; 5) plant population studies; 
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6) introduction to paleo-^nvlronment studies; and 7) study in detail of at least 
one natural I resource. The Intermediate level also is introduced to night enviroo- 
mental studies via an overnight stay at the State A-H Camp where emphasis is on 
conservation jand social* development • • , 

Seventh gradi activities fit into three main areas: 1) a social studies field 
trip that\f i^uses on the pioneer development of the area and their dependence on 
the environment and natural resources of the atea; 2) a winter lake study which 
includes* making a profile of the lake's bottom and measuring the turbidity, depth, 
temperature, dissolved oxygen, dissolved carbon dioxide, pH and plankton popula- 
tion; and 3) the eir.ergencjB of plant and animal populations during the spring. 
Development of these Activities has been accomplis^iecl by working with the class- 
room teachers to relate the outdoor work to concepts that have b^en or will be 
covered in the classroom. 

Ninth grade activities are under the direction of the earth science teacher, and 
major emphasis is placed on fossil study, paleo-environmept , rock correlation 
and landforras. These studies, then, are relateti to their impact on the total 
environment and economics of the Ames area. 

} " ; 

ECO activities at the high school level are coordinated vith the leisure time 
classes in physical education and include weekend campouts, bowling, rdller skating, 
etc. A summer course, Environmental Studies, includes - twenty-day trip to the 
west with stops at such places as the Badlands, Black HilxS, Big Horn Mountains, . 
Yellowstone, and the Tetcns. A wide -variety of ecosystems can be studied on this 
trip. 

New instructional guidelines published by the Iowa Department of Public Instruction 
call for the teaching of ^^conservation of natural resources and environmental aware- 
ness" at all grade levels, one through eight. Project ECO has been attempting to 
help teachers of this state develop materials and expertise to meet these new guide- 
lines^by conducting workshops in the field and working' with several writing teams 
in the development of\curricular materials for their schools. 



Research 



of\c 



It may be sufficient in this time of accountability to merely state that the results 
of Project LCO have been so significant that next the school district will 

have carried cii the project yfour years afteiT the Title III seed money ran out-., 
this, in a system whose buAget^ is not in good shape due to the Iowa foundation 
finance plan and declining jstudent enrollment. This has required the closing of 
schools, restriction ot ~soiie ^^rogram., and tension in collective bargaining ^^^ith 
teachers. The fact t.hat F^O could maintain its present level of operation virtually 
unquestioned may speak to 'Jrts viability more strongly than any amount of •'reaming 
research" which could be conducted. 

And yet the first few years of the Project, with the obliga^tion to research 'In- 
herent in Title III, aid provide sufficient indication of its worth that it was 
approved by the USOE validation process. Despite the fact that an ISU graduate 
student, ilarold Hul2aman,2 wrote a dissertation as a part of our evaluation effort, 
initial research activities wore not overly sophisticated. Such was the state of 



'Harold W. Hulle .an, '^Effects of In ervii.0 Training on lilementary Teachers Per- 
taining to Scici r.e Achievement and Attitudes Toward Environmental Science**,^ 
(unpublished doctoral disserts -ion, Iowa State University, 1972), p. 76-81. 
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the art during the first of this decade* There .were absolutely no "standardized 
measures" which could tejl us how to assess an individual's knowledge of the en- 
viroiunent, let alone how their attitude about' the environment had Improved; We 
used the work of Rothf et al. .3 to provide a list of concepts we wanted to empha- 
size in Project ECO and developed an instrument which asked teachers how important 
they considered the teaching of the concept and how confident they felt about 
, trying ta teach that concept* These two scales were designated as ' important j 
-not important* and ' adequate- inadequate ' continuums, respectively* ApprcFpciaJiely , 
after ECO experience, they indicated 'that they had gained some cohfidenl^ in their 
ability to teach^ these important concepts* , ' \ 

Student learning improved, but it waa difficult to assess the effect of Project ECO 
on that improvement,^ Experimental group results were Impressive the first ^ear, 
but by the second year and continuing through the present, the* entire system became 
Involved in ECO* So, despite the^-subjective data of community, student, and staff 
support of Project flGO, it was not until tj}^ fifth year of operation that .we Could 
develop, with the help of Dr* Fred DeLuca of Ic:/a ^tate University, an evaluataon 
tjiat might ^provide a more objective view of learning associated with Project ECO* 

The latest evaluation of the Project started iT^?^S" of 1975 ^IrflTthe building 
of three sets of evaluation instruments based on concepts introduced by Project ECO* 
One part o£ each set included an evaluation of knowledge abtSut environmental con- , 
cepts and the other part incl-uded an evaluation of attirfudes concerning the natural 
environment* Items were selected for the various^-ifstruments and subsequently eval- 
uated by. a team of classroom^ teachers * Items^ere then selected from the original 
pool that met the standards approved by tl^e^afchers for the various grade levels* 
Pilot instruments were then construct^xklfor the elementary, junior hisK and senior 
high levels. These pilot instruments were administered to a selected sample, scored, 
analyzed and. rewritten, in parfe',^or adminfstration to the Ankeny, Iowa, and Ames, 
Iowa* students at grades fool? through twelve* . 

Ankeny was picked "a control site because the Ankeny school syotem had no formal 
environmental ^x:ufriculum at the time, but had plans to introduce such a curriculum 

^d could use this study as a basis for further evaluation at a /later date* Support 
for the study was received from the Ankeny administration, and this support was trans- 
formed to the classroom teacher so. well that few, if any, problems arose* We were 
restricted from using individual names' and standard scores for the Intermediate 
(Grades A-6) levels. We were able to correlate standard scores a^'t the upper grades 
be^ een the two .school systems* 

In all cases, th^ instruments were administered by trained personnel to the" Ames 
students first arid then to the Ankeny students* This was dope to help alleviate any 
time element in favor of the Ames district and thus increase our "burden of proof * 
' In the case of standardized testing, the Ames tests were ali administered in the 
second week of September with the Ankeny test administered from one to/ three weeks , 
later* 

It should be noted that although the ECO program in Ames begins at th^ Primary II 
or first grade level, ou'r evaluation begins at the Intermediate I or fourth grade 
level. The rationale for this is related to the difficulty in designing ah instrument. 



' Robert E* Roth, Milton 0* Pella, and Clay A* Schoenfeld, Environmen tal Management 
Concepts— A Lis t, (Ma^ison, Wisconsin: University of Wisconsin, Wisconsin Research 
and Development Center for Cognitive Learning, 1970)* 

Luther L* Riser, Kenneth E*' Fr.»2ier, Gerald E* Dunn, Project. ECO Research Report > 
^j^^Ames, Iowa:*. Ames Community School District ♦ 



that could be administ^r^ to large numbers of early primary students in a 
reasonable length^f-^^me • ' ^ 

At Intermediate class levels, the Ames students scored significantly higher on 
both the.4Cnowledge and t;he attitude instruments. Standardized test scores were 
not a'^Wlable, so a definite comparison of the effeet caused by Project ECO could 
netbe made. At grade levels seven, eight, and nine, the Ames students continued 
to score significantly higher on both the knowledge and the attitude ins.ttuments , 
and this difference between the scores of the two schools increased* The stan- ^ 
dardized test, The Iowa Xest of Educational Develoifcient , was administered to the' 
ninth grade student^ at both locations and there was no significant difference^ in 
the composite score between the two schools • The trend continues through grades 
ten, eleven, and twelve, with significant differences at the .01 level for the 
knowledge and the attitude instruments and with no significant difference at the 
.05 level for the standardized test. . , 

It is realized that one must be careful in trying to draw too much from the com- 
parisons we have made because we were not able to establish that there was no 
significant difference between the two schools at the time when the Ames students 
were exposed to Project activities at the Primary level. Other dara collected 
indicate that the two communities have similar socio-economic conditions as well 
as educational goals for their students. The evaluation data collected appears ^ 
to support that general good feeling that one gets when watching students apparently 
enjoying themselves while in a required learning situation. 

The continued support by parents, faculty, administration, and Board members leads 
us to believe that we have a unique, working model. The model has been successfully 
adopted/adapted by other school systems, and we continue to make this opportunity 
available through the Iowa--Nebraska Facilitator Project and our own staff. 
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A CORE CURRICULUM FOR THE 
ENVIRONMENTAL DESIGN PROFESSIONS 



T. L, Harper and S, M, Stein- ^ 
Faculty of Environmental Design 
University of Calgary 
Calgary, Alberta, Canada^ 



Introduction 

" I 

A. Ba^ground 

The Faculty of Environmental Design was established at The University of Calgary 
in 1971 • It offers graduate programmee leading to the degree Master of Environ- 
mental Design with special qualification intone of three degree options. Architec- 
ture, Urbanism or Environmental Science. The presence of the otJier two related 
ar^as enhances and enriches the student experience through exposure to some of ^the 
interactions .nich go beyond professional and disciplinary boundaries. Architecture 
■students gain a sensitivity to the environments, built and natural, in which a 
building is situated. Urban'students gain an appreciation of the built components 
of the city and of Its ecological setting • Environmental science students benefit 
from understanding the impacts of development at the micro and Vcro level on the 
natural environment. * s 

4 

The curriculum is interdisciplinary in its conception, in its operational dimensions, 
andvin its administratibn. The'^latter two characteristics^ are important: the 
Intellectual attitude is accompanied by a firm organizational commitii.int^ to imple- 
mentation. In keeping with the philosophy and approach of the faculty, the curricu- 
luHi requires students to develop environmental awareness, kpouledge and personal 
skills of thought, analysis and design directed towards a wide range o£ environmental 
design issues. Emphasis is placed on professional education with a view to current 
and future cha^llenges rather than the administrative and functional dictates of 
government or particular accrediting b'odies.2 

Qne part of the curriculum is the common core . It is taken by all students irre- 
spective of their chosen degree option. The common core is approached via four 
mandatory courses totalling 342 contact hours of instruction and studio work. Most 
students complete th^ common core over a period of three academic sessions. A 
second part of the curricullira is a cotton body of knowledge in the degree/option 
(architecture, urbanism or enviironmental science) approached via a general knowledge 
examination (GKE) . The student prepares for this examination by means of a person- 
ally designed programme of study which may include work experience, studies at 
another university, and independent study as well as formal course work. Several ^ 
courses are offered which aid the student in this preparation, but none are mandatory, 
In fact no course credits are required 'except for the common core courses. A third 
part of the curriculum is the concentrated area . Courses are offered at this level 



Although many of our colleagues hdve made substantial contributions, this paper 
represents the authors* perceptions of the situations discussed. 

In fact, our ^architecture and urbanism graduates are accepted for membership by • 
the relevant professional bodies. 



but neither coursed nor exams are required. Rather, the demonstVation of profi- 
ciency is by means of a final degree project which may or may not be in a thesis 
fonnat. * 

As students pr:ogress through these three parts of the curriculum (as illustrated 
in Figure 1), the focus becomes narrower and the intensity increases. However, 
emphasis is placed on a recognition of the broader context as the focus narrows. 

B. Reasons for a common core programme 

The necessity for a common core programme arose out of the feeling of the faculty 
that traditional approaches to the Environment Design professions (like the tra?- 
dltional approaches to many professions) have failed, due to a deficiency in 
understanding fundamehtal principles, social theories and underlying issues. 
Traditional approaches have taken a single disciplinary orientation. There" have 
been recent shifts away from a physical orientation towards a social orientation, 
and the level of rigor has increased with the inyrtT^u^vtioft-of analytic techniques. 
However, even at best the results have been a muJLti-disciplinary approach,^ where 
variolas practitioners analyze the problem, but rfach <:onsiders only the factors 
relevant to his own profession or discipline, fven recent modifications to the 
traditional approaches have tended to present tie problems of Environmental Design 
as essentially technical problems to be solved m a technical manner. • The design 
of an urban area^or the aesign of a building was typically approached as a techni- 
cal problem^largely divorced from its social, economic, political, cultural and 
natural contexts. However, most environmental problems are not, in the first 
instance, scientific or technical in^ nature, they are social problems. Passmore 
makes this distinction clear: . - ^ 

An ecological problem is not, in the fi^vst place, the same 
thing as a problem in ecology. A proMem in ecology is a 
purely scientific problem, arising out of the fact that 
scientists do not understand some particular ecological 
phenomenon, how, for example, DDT fimds its way into the 
fat of Antarctic birds. Its solution brings them under- 
standing. Ai^cological problem, in contrast, is a special : 
type, of sociaxsproblem. . .To speak of a phenomenon as a 
•social'problejj) is not to suggest merely, or perhaps at all, 
that we do hot understand hov: it comes about; it Is labelled 
a problem not because, like a scientific problem, it presents ^ 
an obstacle to our understanding of the world but rather be- 
cause — consider alcoholism, crime, deaths on the road — ^ 
we believe that our society would be better off without it. 

Environmental problems are social problems. What ^s required is not merely an under- 
standing of how these problems come about, but an understandi^ng of the ethical, 
political, economic and cultural ^'ramework within which they are .considered to be 
problems and within which solutions can or cannot be devised. Thus, at the 



^* Foi a discussion of this distinction, see J. McKellar and S. M. Stein, "Inter- 
disciplinary Education for the Architect'*, J ournal of^rchitect ural Education, 
Vol. XXIX, //3 (February 1976), p. 34. 

,J. Passmore, Man's Responsibility for Nature (London: Duckworth, 1974) p. ^3, 
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FIGURE 1: THE THREE PARTS OF THE CURRICULUM 
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faculty of Eavironment^ Design it was felt tWat we must not approach environmental 
issues as solely technical or scientific .issues seen from one disciplinary perspec- 
tive. The issues must be understood . in terms of^ their relationship to the social 
framework as well as the technical and environmental framework within which they 
arise. Such an interdisciplinary approach requires an entirely new perspective 
which is integrative and all*- en compassing. , 

Our core curriculum attempts to give students in au.1 three degree options an inter- 
disciplinary approach which goes beyond theuni-or multidisciiJlinary approach to 
environmental problems. 



What follows is a discussion of our original core curriculum: its objectives and 
component courses, the difficulties encountered an^ ensuing modifications; followed 
by a 'discussion of our^new revised core curriculum. This new core reflects a numbe 
of design principles based on our experience with the original core, plus a more 
complete and better-structured set of objective. 



1. Original core curriculum 

A. Original Objectives- 

The objectives of the original core curriculum involved an understanding of: 

1. Man 

2. Natural and built environments \ 
3. . Man/ environment relationships , \ 
A. Societal relationships 

5. Culture, language, and institutions governing intervention 

6. Impact of cultural -institutions on the study of //I to //4 

7. Technology and its impact 

8. Analytic techniques 

9. Interdisciplinary group problem-solving and design; the 
applications of knox^ledge and skills //I to //8 

10. Attitudes and values particularly in relation to //9 

B. Component Courses 

To achieve these objectives, six mandatory courses were devised: 

Course A: Human Adaptations . 
(36 contact hours over one twelve-week session) 

Study of man as a biological entity set within a framework of 
his biologic history and limitations; conducted in a laboratory 
setting, covering the normal biology of man and common physical 
* and psychic malfunctions. >The objective is to demonstrate the 
limitations of human adaptability which have to be respected in 
environmental planning and architectural design. 

Course B: The Biosphere as a Physical System ^ 
\(72 contact hours over one session) 

Studies of the dynamic states of the biosphere with reference 
to laws of physical science: ways and means of monitoring 



\ 
\ 

\ 
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environmental change examined in reference to physical, chemi- 
cal, and organic indicators; illustrations of contemporary^ 
problem/research areas; predictability and Utopian control 
systems discussed in reference to current forcaste^d technologies. 

Course C: Cultural Processes in Environmental Design ♦ ^ 
j[36 contact hours over one session) 

Cultural agencies, philosophical presuppositions and the . 
concept of life-forms studied in relation to Man*s attempts^ 
to control the' environment ; critical appraisal of the value \ 
systems underlying the disciplines involved in studying man- 
environment relationships; man's potential for effecting 
environmental norms studied with reference to scientific * 
theory, linguistics and human communications. 

Course D: techniques of Environmental Analysis , 



ny 



Introduction to techniques of analysis in envirbnmental design, 
descriptive and quantitative predictive methods in application ^ 
to human and other ecologies; the* concept of systems,' theory 
and techniques of system description and analysis, their utility 
for environmental problem solving; -s^lectsd techniques of statis- 
tical analysis and computer prograiimng including development of 
Fortran language^capability; special a^lication to statistical 
analysis and systems models. - ^ 

Course E; Environmental Design Practice . 
(144 contact hours over two sessions') 

^ Introduction to environmental design practice conducted, mainly 
as a workshop; ^tudy of 'the scope and nature of environmental 
design problems; discussion of the kinds of intervention and 
practices of the various agencies engaged in control of environ- 
>ments; interdisciplinary projects developed around three themes: 
analysis, design and communications, and policy formulation; 
issues in environment* management investigated mainly in reference 
» to current practices in large-scale planning projects. Lectures, 
Seminars, Projects. / 

Course F: Advanced Environmental Design Practice . 
(72 contact hours over on« session) ^ 

Interdisciplinary training* in environmental design practice 
at an advanced lever, centered on case studies, information 
probing and analysis; culminates in a policy planning assignment 
* and environmental design presentation on a real world problem* 
Prerequisite: Course E. , 

The relationships between objectives and :ourses are shown in Figure 2. 

C« Difficulties encountered 

Over a four-year trial, a number of difficulties were encountered, particularly 
with the lecturfe courses. No course sequence was required or recommended. 
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FIGURE 2-, 
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Students could, and did, take courses in many different sequences and at 
very different* times in their programmes of studies. Thus no conunon back-, 
ground could be assumed in any core coarse • 

The core lecture courses A, B, C and two parts of course D (quantitative analy- 
sis and computer, applications) * were each taught independently by one or two 
(different) instructors. An "interdisciplinary approach was not developed. 
There was insufficient interaction between course instructors and little syn- 
thesis of material. Conflicting approaches were taught, but not resolved. 
For example, conflicting views of man and <^ociety were taught in courses A ^nd 
C without giving the student a framework for ipvestig^Eing and resolving such 
couflicts. 

In addition, some serious gaps in the original course structure were perceived: 
the built environment, political/economic institut^ions and different approaches 
to intervention were not included. Other topics formally iiicluded in course 
descrlT^tions were not in fact covered. Instructors tended to take a narrower 
appro , ^i; the courses than originally envisioned. Individuals and their / 
viewpoL. jame to be closely identified with ^^their** cork courses. " ^ 



Finally*, the studio course E emphasized skill development rather than the appll«^ 
cation of knowledge gained in the lecture courses. This was partly a conse- 
quence of the fact th^t these com bes were not prerequisite to the studio. THe 
studio course**F was generally considered successful. Students were usually 
fairly well prepar^'d by the time they reached this course. 

As a result of the foregoing difficulties, many students failed to .eciate 
the relevance of the core to their chosen profession. Objections Ws:.ie r^aised 
to bot^ the content and the time requirements of the core. . ^ * 

D. Modifi catio n <^ * * ' * 

Some of the difficulties encountered resulted in £.ubstantJ/al modifications to 
individual core courses during the trial period. For example, in course D 
it was decided that an appreciation of the strengths and limitations of com- 
puters could be better conveyed by teaching the use of a number of applic^'ticn 
packages rather than by teaching a programming language. 5 In course C> th^ 
discussion of ethical principles was substantially expanded. However, after 
four years it was decided that some of the difficulties were inherent in the 
original approach and could be resolved only by a major revision. 

One of the principal motivations for revising the core was that the goal of an 
interdisciplinary approach to environmental design problems rather than a multi- 
diaciplinary approach had not been achieved. At the root of this failure is the 
fact that most of the faculty members come from a single traditional discipxine. 
Some have experience as contributors to' a multidisciplinary project. Few have 
engaged in the critical examination of the presuppositions of their own and 
» other disciplin. , necessary to construct a common ground: an integrative con- 
ceptual framework. The new core should seek to bring differing faculty per- 
spectives together in a setting that would stimulate both faculty and students 
to construct a common- framework. 



For an extended^ discussion, see W. A. Ross and L. 0. Sinkey, "An Introductory 
Computer Course for Environmental Design", (unpublished. Faculty of ^Environ- 
mental Design, University of C 'gary). 



The new core curriculur i^ 

# 

A.- Objectives an^ Structure 

The new modified core attempts tp take an integrated and interdisciplinary 
approach to the foundations of environmental defc1<>.n which provides a synthesis , 
which did not exist in the original programme. The objectives were- specified 
in somewhat more detail, re\dLsed in the light of the difficulties encountered, 
and grouped under three broad headings. 

1. Conceptual Approaches 

, . The student should develop an understanding of the differences and 

"similarities between various disciplines and professions and be able 
to»e:>camine their assumptions critically. The student should appreciate 
the value of: ^ 

a. Practical reason: logic and argumentation, critical thinking 

b. Types of investigation: scientific, mathematical, systems, social 

and cultural 

c. Modes of intervention! design., planning ^ 

d. Justifications for intervention 

* 

2. Knowledge 

The student should have an understanding if facts which shape and con- 
strain intervention,- and the disciplinary sources of this knowledge, in 
particular concerning; 

a. Man: as a biological, rational and social being 

b. Society: as a framework fSrNife protection and fuTfiHftfent of 

man's aspirations 

c. Environments: natural and built 

d. Man/environment interactions 

3. Professional Skills and Techniques 

The student should be introduced to skills and techniques which will be 
developed in professional practice, in particular: 

a. Analytic techniques: quantitative analysis, research methods 

computers 

b. Interdisciplinary group problem-solving and design processes 

c. Communication: written, oral, graphic, photo 

• . d. Organization and manag^ement of time and resources 

B . F ^inciple s 

Our experience over the past five years and tue experience of other similar 
efforts convinced us that certain principles should be followeci in designing 
and delivering courses to accomplish the foregoing objectives: 

1. A vast range of topics could conceivably be included in an environmental 
design core. It Is essential that only those elements which provide an 
understanding of the basic foundations of environmental design be in- 
cluded in the core. The fact that a particular technique or bit of 
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jcnowled^ge was required for a majarity of students in ohe or more 
areas of concentrated study is not sufficient grounds for its inclusion 
in the core. Core material must be restricted to those elements which 
make the foundation and underlying principles of environmental design. 
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2. \he, various knowledge areas are highly interrelated and should therefore 
be delivered wfthin a unifying framework. Without such a framework some 
of the problems previouslyfdiscussed seem inevitable. The subject matter 

' is likely to be taught in a fragmented manner, with insufficient syn- 
thesis, insufficient explorati^ and critique of assumptions, and no 

* sa^tisfacto'ry ^solution of-c'onflicting views and approaches. Attempts 
at interdisciplinarity thus tend to degenerate into multidisciplinarity 
in practic>e.y : ^ , 

One ^roTe of the core is to bring differing faculty perspectives together 
in a setting that srtimulates not only students but also faculty to'u^on- 
struct i:heir own common framework. J 

3. Conceptual appr :hes and areas of knowledge' are inseparable. Both 
should therefor e delivered in a 9ommon inteiTdisciplinary framework. 
Much of what 1. .^nsidered to be objective environmental data is in 
fact conceptually related to a particular disciplinary approach. The 
conceptual approach often determines (at least partially) the ^facts 
which are "discovered". A fractionated or- even a multidisciplinary 
approach to environmental problems will necessarily skew both the des- 
criptions and- evf ' uations of problems towards the particular discipl^.nes 
emplbye^d. » These inherent biases must \re avoided in the searcK ^for 
adequate solutions. The only way which offers some hope of avoiding 
them is an interdisciplinary approach. 

4. Analyti^o».^echniques"^'an be delivered separately from other skills, from 
conceptu^^approaches , and from areas of knowledge. 

5. ' Appreciation of tue limitations of analytic techniques is enhanced by 

an understanding of conceptual approaches. The course encompassing ^ 
conceptual approaches should thus be a pre or corequisite for analytic 
techniques . 

6. Analytic techniques should include the ability to use computers com- 
bined with an appreciation of the -r strengths and limitations. However, 
this does not imply that a prograiu 'ng language (such as FORTRAN) need 
be learned. 

7. The rest of the professional skills (other than analytic techniques) 
are best approached via the studio mode. 

8. Studio assignments should •explicitly recognize and seek to apply the 
understanding gained in the rest of the' core. The course(s) encompas- 
sing conceptual approaches and areas of knowledge should be a pre or 
corequisitc for the studio course(s)-. 

9.. Two possible types of studio course are useful: a number of small 
problems of short duration with emphasis on skill development; and a 
single problem of longer duration with emphasis on production of a 
professional "produot**. 

242 

. 248 . 



10. A commotv first-year student experience is desirable:- 'Therefore, ^at 
least one of the core courses should be required of all first-year 
student's'. , x 

C. Component Courses , ► ^ 

One' entirely new course (I) replaced courses A, B, C in the original core. The 
one entirely new '-'^"^^'^ ^ ' ^ r« tained -with some modifications as courses 
othar three courses (D, E, were rt.tainea wicn bume mu courses 
II III IV. The relationship between the new objectives and the new courses 
are shown in Figure 3. Topical outlines of the courses are included in 
Appendix A. 

1. Course I; Conceptual Bases of Environ mental Desif<n ^ 
(96 Ifecture hours over two 12-week sessions) 

Conceptual frameworks for design intervention in the ■ 
environment based on perspectives from the humanities, - 
and the natural and social sciences, &f man's relation 
to his natural, social and built environments; theories 
and models of investigatioij and intfervention; discussion 
of professional ^responsibilities and environmental design 
issues. Requited course for all first year students. . 

"The purpose of this course is not to present a series of tainl-courses consist- 
ing of unrelated -facts, but to give the student an understanding, of basic 
conceptual framevjorks. The aim of this course is to equip the student to 
approach environmental design problems with an understanding of the social, 
political, economic and ethical frameworks in which they arise, as well as 
an appreciation' of the natural constraints on their solution. 

In an international context, the discussion of social institution, would have 
to be adapted to focus on Whatever paradigms and historical developments are 
-relevant to the context.' One ofth.e essential alms of ''••J-^f^^'^^^^f^^;" , 
equip the student to distinguish between those aspects Khich> are culturally 
relative and those which are not.. 

. Several provisions are made regarding the presentation of Course I "^ich are 
intended to enhance interdisciplinarity. Lectures are presented by a number 
of different faculty with different academic and professional backgrounds. 
All faculty involved are full-time with the Faculty of Environmental Desxgn. 
At: least three (and often more) faculty members are present at each lecture. 
Lecture details are worked oyt by a committee of all Course ^ J^jJ'^"^^ , 
One instructor 1. designated course manager with 'the '^^Si'^^^ib^^^'y ^ 
that all lectures conform to the intent of the course. Other faculty members 
ncouraged to attend as observers and commentators. 
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In addition,^ the. seminars on "environmental design issues" allow the students 
to observe the interaction of faculty members and their differing perspectives. 
The seminars att npt to apply concepts and knowledge gained to particular 
issues. 

Student understanding is evaluated by both examinations and term papers. In- 
■>,£ormhl tutorials are scheduled in response to student requests. 

.2 Coiirse IT: Analytical Methods in Enviro nmental Design 

(30 lecture hours in first session, 2^^ lecttire and tutorial 
hours in secQnd session) 
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FIGURE 3 



OBJECTIVES 

1. CONCEPTUAL APPROACHES 

a. Practical Reason 

b. Types of Investigation 

c. Modes of Intervention 

d. Justifications for Intervention 



COURSES 



2v^wKN0WLEDGE 
'a. Man 

b. Society 

c. Etlvironment 

natural 
built 

d; Man/environment 



I, CONCEPTUAL BASE'S 

ENVIRONMENTAL 
DESIGN 



SKILLS 

a. Analytic techniques 

b. Group ^ 

c. Cpinmunication 

d. Management of time 

and resources 



^ II. ANALYTICAL METHODS 




III. ENVIRONi-IENTAL DESIGN 
PRACTICE 

IV. ADVANCED ENVIRONMENTAL 
DESIGN PRACTICE 
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Methods' in developing and analyzing information about the 
environment with emphasis on selected computer application 
packages and other numerical -approaches; techniques *and , 
their appropriateness for the designer ♦ Prerequisite or 
• CO requisite, Course I. . • 

The. first session of this course covers basic statistical techniques with 
a brief introduction to sources of statistical data and research metnodoio^ 
gles for generating such data. Students are evaluated by an examination ^d a 
a project. A future revisioij of this part of the course is contemplated^ 

The second session in^-roduces students to the use of computers via a number 
of application packages; students are required to do one assignment, apply- 
ing each computer package- This part of the course had already been revised. 

3, C ourse Hit Environmental Design Practice 
(96 contact hours over the second session) ' 

Introduction to environmental design t)ractice conducted 
mainly as a workshop; study of "he scope and nature of 
environmental design problems discussion of the kinds of 
intervention and practices of the various agencies engaged 
in control of environments; interdisciplinary projects 
developed around three themes: analysis, design and com- 
munications, and. policy formulation; issues in environment 
management investigated mainly in reference to current 
practices in large Gcal.e planning projects. Lectures^, 
Seminars, Projects. 

This course seeks to deyelop skills of communication and interdisciplinary 
group problem-solving and design via a few Introductory skill lectures and 
a number of short-duration projects emphasizing process and skill o|velpp- 
ment. More emphasis can be placed on the application of knowledge from 
Course I since it is now required for first year students. 

4, Course IV: Advanced Environmental Design Practice 
(96, contact hours over one session) ^ 

Interdisciplinary training in environmental design 
^practice at an advanced level, centered on case studies, 
information probing and analysis; culminates in a policy 
'planning assignment and env:* ronmental design presenta- 
tion on a real world problem. Prerequisite: Course III. 

This course has the same objectives as Course III but approaches thetn via 
one large ''real-world^* problem. Student groups must begin with problem 
definition and- carry the process all the way through to^the production 
a professional presentation of their solution. It is unchanged from 
Course F, which has generally been vegardec^as quite successful. 



Ill » Conclusidn 



The new. core curriculum was offered for the first time in 1976-77. Most 
students seem to have gained a working appreciation of different conceptual 
frame^^orks and their influence. Tills understanding was manifested in a more 
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holistic approach to environmental problems, particularly in the studio courses 
(e.g. Course III). The five faculty members lecturing on conceptual approaches, 
ethics, and social institutions were able.4:p integrate the delivery of thei* 
material ver)' effectively. Unfortunately, some of the other sections were less 
appropriate j.n emphasis or level. These problems reflected two factors: some 
faculty wen-* not able to attead all , the sessions, and some do not fully appre- 
ciate the ..ced for a conceptual interdisciplinary framework. Nonetheless, the 
overall results were encouraging. The difficulties seem to be in implementation 

rather than in design. / 
* « 

In conclusion, the most important features of our core curriculum are the fol-; 

lowing: the discussion of different conceptual frameworks, the attempt to 

construct an interdisciplinary framework which encompasses ethical, political, 

a&conoinic, cultural and naturaL^environmental factors; the interaction between 

Different faculty vi'^wpoints i^O^ne course; and the practical application, of 

theory and skills in the studio courses. These are features which could be 

profitably incorporated ip an environmental core curriculum at any educational 

level. 
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Appendix A : Detailed Course Outlines 
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■diversity of CALGARY ^ " 
FACULTY OF ENVIRONMENTAL DESIGN 








\ 


CORE CURRICULUM 




|: 




Course T. ■ CONCEPTUAL BASES OF ENVIRONMENTAL DESIGN 








(EVDS 6lA) (Fall and Winter Sessions) 




^ _ 




I. CONCEPTUAL APi^ROACHES Lectures** 
A. Practical Reason A 










1. Definitions; necessary and sufficient 
conditions ; categorization 

2. Argumentation, fallacies, validity and 
soundness 

3. Intuition, creativity 

A. Logical models • functions, analogies; 
fonnal logic 




r 




B. 


Types of Investigation ^ 6 








• 


1. Mathematical . 

2. Systems , 

3. Scientific 

a, theoretical thought and casual 

relations 
b* values and objectivity 
c. empirical measurement: physical, 
human and social 
A. Social and cultural 
5 . Ethical 


1 






C. 


Modes of Intervention 3 










1, Deoio^i theories 

2. Planning theories 

« 








* Each lecture is 90 minutes 
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- II. AREAS OF KNOWLEDGE 

A. MAN 

1. Conceptual Frameworks 

a. man as part of the natural system - 
a ^y &actAve being 

• * b* man as Intentional, normative, purposive being - 

2. Humanities and Social Science Approaches to Man: 

man as social, psychological, economic, i 
religious being 

if 9 V 

3. Biological/behavioral approach to human behavior 

a. human development, ontogeny, population 
quality t streiss 

b. mammalian cha^cteristics 

c. remanent^^Uptations: o phylogeny ^ . 

d. human diagnostic features 

B. KAN AND SOCIETY 

1. Biological/behavioral approach 

(examples of behavioral exploration of inan 
applied to society and culture, chosen from 
the following) : 

fa • 

a. resource exploitation as basis of social systems 
* b. ecological theories of state formation 

c. culture and cultural change 

d. aggrepsioh and competition 

e. , biological approach^ to ethics 

2. Ethics (action-guiding prihciples) 

a. ethical dimensions of'^niunuin objectives 
and interaction: ethical disputes, 
normative/descriptive distinctions 

b. ethical principles: universal objective 
standards, Cwhical relativism 



Lectures 
2 

0 
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2. (contM.) Lectures 

c. non-ethical principles: egoism, rational 
self-interest, social norms 

, d,, ethical basis of ideology 

e. moral dilemmas 

' f, professional responsibility 

g. ^law and morality 

3; Social Institutions (political, economic, ^Tegal) 11 

a. Introduction: nature of social institutions and 
their study, contrast with physical systems 

b. basic social choices: economic and political 
alternatives 

c. assumptions and institutions of our paradigms 

i. capit?alism: self-interest, private property, 
contract, the market system 

ii, democracy: constitution, responsible ajW repre-. 
sentative government, justice and equality 

" d. development of our present system (the libaiy^Il— ft<;ate) 

i, economic: mercantilism, laissez-fairrffVn,,,,^^^^ 
market * failure', nationalism, the 
Keynesians, militarism, urbanization, mobility. 

ii. • political: extension of the franchise, 

political parties, professional [politicians, 
professional civil service, bureaucracy 

e. ethical justification or state intervention (ideology) 

f . implementation: law and legal techniques 

g. problems of our present system: 

i. influence of economic power in politics and law 

% 

i±. bureaucratic dysfunction 

iii. minority rights 

I 

MAN AND ENVIRONMENT 

1. Natural Environment (energy focus) 

a» introduction to systems 

(covered in 'conceptual approaches') 




A-4 
Lectures 

b. physical systems 2 

i. physical, environment: hydrosphere, 
climate, lithosphere and definitions 
(power, work efficiency, subsidy) 

ii. laws C thermodynamics) 

iii. energy budgets, forms of energy 

c. ecosystems 3 

■ V i 

i. ecological hierarchy: individuals, 
populations, ecosystems 

ii, bio tic communities: energy and nutrient 
plans, bioenergetic efficiencies 

iii. dynamics: equilibrium and stability, 
limiting and trigger factors 

Man and Natural Environment 
(man as resource consumer - Canadian focus) 

a* population dynamics 

b. food and agriculture 

c. energy: alternative sources, costs and 
benefit^, impact of development 

Built Environment 

a. continuity and change 
i. historical process 

ii. scales of intervention:- state, urban, housing 

iii, agricultural/urban/industrial revolution 

b, form and meaning 'in the Built Environment 
i, elements of urban form / 

ii, architectural form and meaning \ 

iii, housing as example / 

/ 

Society and Built Environment 
a, determinants of urban form 

i 

i, influence of institutions and. values on urban form ! 

ii, processes shaping urban form 

iii. theories of urban form and design 
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A. Society and Built Environment (contM) 

b . connnunity 

i. definition of cotamunity 

ii. physical form and social well-being 

iii. social function of architecture 

iv. . health and pathology 

V. 'non-place' urban realm 

III. ENVIRONMENTAL DESIGN ISSUES- 

Application and integration' of knowledge to understanding 
causes of current problems (e.g. population/food/energy 
or pollution), by a number of the course instructors 



COURSE 11.^ ANALYTICAL METHODS IN ENVIRONMENTAL DESIGN 
(EVDS 606) ' (Fall and Winter Sessions) 

A. Research Methods (data gathering approaches) 
^ !• observational 

2. contact (survey, interview) 

3. interacti.ve (participation) 

B. Analyticp.l Methods 

1. Simula tioi; 

2. operations research 

3. statistical: descriptive, inferential, predi 

C. Computer 

strengths, limitation^? in various fie(dsof 
application (presently 8 computer packaged in , 
6 areas) 
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COURSE III. 
(EVDS 609) 



ENVIRONMENTAL DESIGN PRACTICE 
Instructional lectures in skills 
Group, work 

Presentations find problem introductions 



A- -6 

Contact Hours 

16 
50 

30 ' 



96 



COURSE IV. 
(EVDS 701), 



ADVAN CED ENVIRONMENTAL DESIGN PRACTICE 

— ' f * % • — 

^ Group work 

Presentations and introduction 



84 
12 
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A CASE FOR CONTINUING EDUCATION: ILLINOIS 
DEPARTMENT OF TRANSPORTA-XON ENVIRONMENTAL AWARENESS PROGRAM 



John A. Wiedman 
Illinois Department of Transportation 
Effingham, Illinois 
. and 
Paul'R.. Craig 
Sangamon State University 
Springfield, Illinois 

For most of man's tenure on earth he has witnessed relatively little destrOction 
of his environment. Howev^, in a time span of a littla over two hun^ired years 
man has significantly altered the bio physical environment of the United States. 
Such coAcem has ^een expressed ovet this alteration^ the increased rate at which 
it has taken place and the possible end ef-fiects of this process, 
i * ■ ' • 

•In response to the» fncreasing environmental concern of Americans, Congress passed 
the National Environmental Policy Act (NEPA) late in the year of 196^. This act 
could very well be considered the single most significant piece of legislation in 
the decade .of the 60's with regard to "the liv^bility of man's^ world. The natural 
Environment is not the only aspect of the nation affected by this piece of l^gis- 
•'lation as both our economy and society ir. general have felt the impact of this 
^aw. For example, in the year 1973, according -:to a Bureau«of Census report, a 
•total of seven billion dollars was spent for environmental quality by tederai, 
state and local governments.! In addition, industry and business spent 3.6 billion 
dollars for pollution abatement in 1975.2 - • • 

The Illinois Department of Transportation began to feel the effects of this legis- 
lation in the early 1970's. Section 102(c) of the National Environmental Policy 
Act. of 19693 requires that an environmental studyy later termtiid an Environmental 
Impact Statement, would have to be written for al]^ major projects involving the 
expenditure of Federal funds. The United States Department of Transportation has 
determined the format and content of these document j, in an attempt to conform 
with the intent of the law. Today the Illinois Department of Transportation has 
amassed considerable material to aid the content selection and drafting of these 
documents . - 

•The compilation af useful data and the writing of Environmental Impact Statements 
is only part of the activity undertaken by the Illinois Department of Transporta- 
tion in its endeavor to minimize the detrimental environmental effects of construc- 
tion and maintenance. Department personnel must be made aware of the potential 
impact of their activity -before they can direct their efforts toward mitigating 



^* Environr ntal Science and Technology . Vol. 10, No. 6^ June 1976, p; "JlQ. 
2. Construction Di^efet i Vol. h% No. 22, December 23, 1976, p. 8. 
^* Public Law 91-1.90, 91st Congress, S". 1075, January 1, 1970. 
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ejivlronmental impact*. Casual obscr^vation reveals a range of attitudes among 
Departmental employets with regard to the environment. Some are entirely without 
hope, some exprers a legitimate but optimistic concern and some are totally with- 
out* regard for* the future of the^'^^ld. 

With this' idea in mind, the Illinois Departnient ol Trausportaticn has developed a 
program through the Bureau of Personnel and Business Management, the purpose of 
which is to inform the transportation professional of the nature of the environ- 
.mental issues'we face today. Basic to the program are tae principles of ecology 
which have helped us to identify environmental problems. The efforts of 'several 
disciplines have been.aifT.ed at the analysis and resolution of these t?rolleir.s in 
the United States. Therefore, several disciplinary perspectives have b'een uti- 
lized in the preparation of the prc3ram. 

Tl'.e major purpose of .this program is to get the student to reco^ ie. that there 
are factors in the environment which are nonqi'intif iable, such as beauty, ha^^piness 
and open, spa. ; aird that these factors should not be disregarded simply because 
they will not fit into any economic calculus. In the past, feasibility studies 
for projects have consistently omitt-Qd these factors, which is one of the reasons 
for the current growing environmentalX concern within the. American citir .iry. In 
addition, this program would investigate man's efforts to improve his environment 
and the conWqiiances of his actions on the standard of living in this nation. The 
course would attempt to point out that* the perception of environmental issue" is 
directly affected l)y individual views of the 'world and our place in it, in relation 
to the" rest of the world's population.^ Included would be a discussion of ^uch 
.commonly used and little understood terms as gross national product, standars of 
living, price and 'cost; and^economic feasibility. Our purpose in the synthesis 
of, this program is b.st summed up by Russell Train when he wroue, "Our* standard of 
living, has continued to rise at tha same time that we b -e become increasingly 
less satisfied with -the quality and character of. our lives. We fird that, as we 
become increasingly able to afford the 'good life*, it becomes increasingly inipos-- 
sible to buy".^ 

The* foundation for the development of this program was laid with the appointment of 
an environmental education coordinatoi followed by a sta ^'wide request for potential 
instructors. Volunteers foi in^.tructor training came fi.>m individuals with a broad 
range of educational b.-^ckgruunds , including landscape architecture, biology, civil 
engineering, and horticult^ure. Following the selection of potential instructors', an 
instructional cadre ..s for' 9d and met to establish the objectives of the Depart- 
ment's Environmental Education Program. Tnese objectives were then used in de- ^ 
tcrmining the earliest .conception of thii^ program. 

An embryonic conception of our intended program was taken to th University of 
""llinols where Dr. Roger K. Brovm, 'a science, educator in the Coiie^a of Education, 
became our academic mentor. During an intenriv t. o-weck involvemc t- on the campus 
' of the ^University of Illinois, all potential Instructors were expose^ ro: U) 
. extensive data on. ecological- principles ; and (2) teaching methods. Hi .nings \.erc 
used to teach instructional methods, while afternoons' and evcT\ing^ were used to 
i. ".reduce ecological data 'from a broad t ^ngo of scientific disciplines. Under the 
direction of Dr. Brown, two .aspects of our program developed simultaneously: the 
training of the instructicual cadre and Che structure and content of the cour.se. 



Russell E. Train, '*lhe Quali'ty of Growth," Science , Vol. 18^, June 7, 197^, 
pp. 1050-1053. 
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The product of this effort is an eight-day environmental awareness course titled 
"Ecology and Soci^ y: Implications for Public Institutions". The objectives of 
this course are' il) to help the student understand the structure and, function 
of. his bio-ph^sica^ environment; (2) describe and discuss global environmental 
problems in the context of human values and growth systems; and (3) tr examine 
the implications of present institutional goals and behavior, including those of 
the Department of Tr nsportation. These objectives are accomplished by teaching 
this course in four distinct modules with approximately 30 days between class 
meetings* 

The first module in this course, titled '"^e Hi»::.an Environment", is to acquairit \ 
the student' with the idea of change, illus ating the rate, direction, and inevi- 
tability of change and comparing man-made change with natural change. ^ The idea of 
ecology as a science and a point of ,iew is presented as is a discussion of 
"ecoloi^ist vs. environmentalist". At the end of the day it is hoped that the , 
student will be at ease in the classroom and that a basic foundation for future . 
discussions will have been laid'. 

The second module requires three consecutive days and is ^tled ."Environmental^-' 
Dynamics". The Basic objective of this module is to provide the student with a 
set of basic ecological principles which will aid in his understanding of the 
natural world as well as establish the basis for the remainder of the program. 
This data is built around five interacting models, each centered on what are 
titled the "Five Laws of Ecology". This technique was borrowed from a section ^ 
of a course taught by Dr. George Kiaffer at the Uni/ersity of Illinois in Urbana. 
Titles for four of the five laws were taken from "The Closing Circle"^ by Dr. 
Barry Commoner. The fifth law v^?as borrowed from the writings of Dr. Carrett 
Hardin, at the University of California. ^ 

This thre,e day module provides the student ecological infonaition which illus4 
trates the flow cT energy through global e'cosystems, the cyclic nature bf eCologi-^ 
.cal systems, the interdependence of various components of ^^fal ecosystems and the 
inherent stability found in diverse natural ecosystems. It/ addition, the student 
is exposed to the phenomena of biosynthesis and biodegradation and the problems 
posed by the introduction of non-biodegradable ir.oleculeF into the natural system. 
This phenomena is further expanded through discussion, \:^'\\ examples of biological 
magnification. This three-day cl^ss meeting is concluded with 'a discussion of the 
dilemma presented by exponential growth of human r umbers. At the end of these 
three days the student -should have a basic ecological framework within which to 
formulate thoughts and ideas. The student should be able tc aw on this ecological 
framewcrk and participate in discussions during he last hair or the "course. This 
last half is divided into two sections, each o^ which requires two days to complete. 

The first of the two' remaining sessions is titled "Hana^ .d Ecosystems". In this 
module the student is introduced to the idea of man managing the environnent and 
of the succesa he has had in thir, endeavor. Data is presented to show that western 
man has secured, a disproportionate share of the world's wealth for himself- The 



George H. Kleffer, "Biology 101," Stiper Publishing Company, 1973. 

Barry Commoner, The CJosing C ircle, Alfred A. Knupf, New York, 1971. 

^* Garrett jiardin, "Not Peace But Ecology," Diver sjty and St/ibility in rcological 
Systems ,' Biookhaven National Laboratory, Upton, New York, 1969, p. 15?.. 
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Ideas concerning human management of the environment are not new. As a result of 
human management, man has seefningly extricated hi:.iself from diract dependence on 
contemporary ecosystems for much of what appears to be crucial to his high standard 
of living. These ideas are discussed in some det.li; then concern shifts to the 
illustration <f man's dependency on the global envi-onment for his existence. 
This idea is then validated through the use of .a model titled "The Ecology of an 
Industrialized Ecosystem", developed by Dr. William E. Cooper of Michigan State 
University. 8 !,ext , the discussion moves to topics which include limitations posed 
by technology, food production, energy production, and resource availability. The 
idea of systems limitation is presented,' emphasizing that a change m the ir.etliod 
of thinking through problems will be necessary if arty significant ^improvement in ^ 
the global environment is' to come about. 

with "the foregoing material uo illustrate that change is necessary in a dynamic 
world, the discussion now comes closer to the individual student by challenging 
his values and discussing how ethics provide controls on his behavior. This is 
done by discussing the "Dominant Social Paradigm" as defined by Pirages and . 
EhrlJch.9 This discussion is intended to suggest to the student .how his behavior 
and even his thought processes are formed and molded over time by his socia]__en-_ 
vironment. This discussion includes issues such as wilderness preservation and^ 
land conservation which combined with economic considerations challenge the stu 
dent's perception of his social environment. These challenges to .the student s 
dominant social paradigm are crucial if the studeijt^is' to have an open mind for 
the analysis of environmental issues, . ' 

Three years of direct experience with this program have led th^authors to believe 
that the discussion of values and ethics makes the greatest impact on the student 
and- therefore, will, over a period of tine, be the basis for change. 

The last module in this course is titled "Ecological Relationships and Modeling". 
TR*gl module includes a rather detailed analysis of "Limits to Growth . by Meadows, 
etal.lO • Included in this discussion is a review of "Models of Doom il which is 
rrib^ittal to "Limits"... These analyses are particul arly. interesting since Li>«its , 
with its computer analysis, tends to scare an^ depress the student. Then, follow- 
ing with "hodels" helps to giv^i the student a sense of security and possibly a 
feeling that things really are not that bad. This discussion is then followed by 
an analysis of a second computer study titled '^Mankind at the Turning Point 
which considers the criticism of "Models" and arrives at essentially the same con- 
clusions as "Limits". Thu..;, the student is Introduced to one of the earlier 



^' Herman Koening, William Cooper, and James M. Falvey, "Engineering for Eco- 
logical, Sociological and Econo-iic Compa,tlbility," IEEE Trans action on Sy.stems, 
Man and Cylcmetus , . Vol . SMC-2, No .-3, July, 1972. 

^' Dennis C. Pirages and Paul R. Ehrllch, Ark II , W. H. Freeman and Company, 197/4. 

Meadows, DoneiLi M,, Dennis L. Meadows, Jorj-,on R.indc>r.s, and WilJiam'W, Bchrcns, 
III, The Limits tn_Groylh, NV>w Americin Libr/iry, 10 72. 

H. S.- D. Colo, Models of Door. , Universe Book, New York, 1973. 

Mihajlo Mcsarovic and Edward Pestel, Man kind at the Tur ning i'gj^nt, E. Y. Dutton 
and Company, Inc., 19 7^. 
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atterapts'.at modeling global environmental problems, and is exposed to one of the 
many criticisms^ of the model. With the discussion of '^Mankind" the student 
should be av;are that there are many serious problems facing the global, society of 
man and that concerted efforts are bei.ng made to analyze these problems* The 
technology and methods of analysis are not perfect, but nevertheless, are worth 
consideration. 

Reactions to this program by Illinois Department of Transportation officials have 
been excellent, and, over the last three years, nearly all of the major policy 
making and management personnel have attended. Work is now underway to teach this 
course to the remainder of the decision-making professionals in the Department . 
Lr£o».ts are also underway to develop an annual one-day environmental seminar for 
graduates of this course. The reasons for this proposed one-day refresher program 
a'.:e twofold: first, numerous students have requested some 'type of on-going in*- 
volvement to help keep them current on environmental issues; second, from an 
educational standpoint the students must be periodically exposed to current environ- 
taental issues or they will lose a* substantial part oi the awareness and sensitivity 
gain^d^Jxbm-thts'^ogram . 

This course was taught in 1976 at the University of Illinois and is presently 
listed in the Environments and People Program at Sangamon State University in 
Springfield, Illinois where it is a requirement of a Master'? Degree Theme entitled 
"Creative Planning and Ecological^ Management". Governors Stave University at Park 
Forest South, Illinois will also 'list this course beginning in ]977. . 

Measuring the success of this program at this time is a difficult task. Tpot scores 
and other r.asurement devices indicate that stu^en^s have retained some of the 
informatics; however, awareness which does not lead to change will be useless. 
Thus to obtain a valid measure of tba effectiveness of a program of this type, di- 
rected at a large organization like the Illinois Department of Transportation, one 
will h^ve to observe whethpi ;>r not the Department , conducts its business in a more, 
ecoloj^ :al manner in the Cuture. This means more than writing a better EIC, more 
than reducing constructl^on-related erosion, and more than making roads attractive. 
It means considering the nonquantif iable amenities of open space, scenic vistas and 
quiet areas, considering the associated strip-growth encout-aged by highway improve- 
men^-t., and considering people and places as being as important as growth and ex- 
pansion. These ideas are best summarized in the words of Herman Daley when he wrote 
that environmentalists seek growth "in things that rcaij^y count, rather than in 
things that are merely countable". ^ 
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BELLINGHAM 2000: A MODEL FOR 
COMMUNITY ENVIRONMENTAL ACTION 

Skip Everitt, Associate Director 
Division of Continuing Education 
fumian University 
^ Greenville, S» C» 
f and ' 

^ Claire Dyckman ' 

Consultant 

Seattle, Washington o 

• , ABSTRACT - ' ' 

In September, 1974, the city of Bellingham, with the assistance of H'- ley College 
of Environmental Studies, began a program of community involvement to provide 
elected and appointed decision makers with citizens' views of "desirable futures 
for' the city. The program -lasted over two years and involved nearly 1500 citizens 
directly in neighborhood meetings, task forces, advisory committees, and policy 
teams. An additional estimated 10-15,000 people were reached through the various 
forms pf media - newspaper, TV, and radio. The product of all this , effort- vas a 
detailed report of goals, policies, and options for Bellingham in the near and 
not-so-near future. That report is currently being utilised by the city s plan- 
ning department as a goal and policy base for the, new comprehensive plan^l 

More importantly, a m'-del was created ,for use by other communities who wish to 
explore their future n a creative and hij ly democratic manner. In August, 1976, 
Governor Dan Evans of Washington chose Bellingham 2000 as the top community devel- 
opment program In the state. He provided additional funds to Huxley College for 
the preparation of a "Citizens' Guide to the Future", a report which an; lyzes in 
depth the Bellingham 2000 process. It is -this modal of citizen involSi-ement in the 
decision making process of a city that we wish to share with our fellow NAEE members 

Dr. Jack M. Everitt* 
Associate Director 
Division of Continuing Education 
Furman University 
Greenville, Sorth Carolina 29613 

Ms. Claire D: kman* 
Assistant Professor 

Huxley College ^ ' 

Bellingham, Washington 98225 ' ^ 

, commuTEZ, citizens, ajid the future 

In the Summer of 1967, the American Academy of Arts and Sciences published the pro- 
cetdings of a series of conforenc-s held by a diverse group of scholars called 



Note: Everitt and Dyckman were: co-directoi s of Bellingham 2000, and co-authors 
of "A Citizens' Guide to the^Futuro." 
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•Yne Commission on the Yesr 2000". The proceedings were titled Toward the Year 
2000; Work i n Pr ogress . (Bell, 1968) This ponderous volume was the culmination 
of two years or "hard thinking" by over 40 of the nation's most distinguished 
scientists,- philosophers, economists, and social thinkers. Though the Commission 
could not claim to be the first group to try to predict the future (Rand Corpora- 
tion and other "forecasters" had projected future trends for years prior to 1965), 
it is apparent now that, in one sense. Toward the Year 2000 started a kind of 
revolution. This "revolution of thinking about the ftiture" is demonstrated in 
many vays. One form is the proliferation of futuristic writing since 1968. The 
ideas,' hopes and fears of the Commission were popularized in the late 60 s and 
early 70*s l^y Alvin Toffler's Future SK'ock , (Toffler, 1970), Charles Reich s- The 
Greening of America , (Reich, 1971) Stewart lldaH 's 1976: An Aga-gda for Tomorrow, 
(Udall, ,1968) and Robert Theobald's America II , (Theooald, 1969). 

Yet in the early 70 's, as with the environmental movement publicized by Earthday; 
everyone was talkinp about -it' (the future) but no one was doing anything about it. 
However, as early as 1960 a few states, regions and local communities began to 
take futurism or long-range planning seriously. Indeed, one urban center, Dallas, 
Texas, began a long-range planning program in 1966 and' is acknowledged as the 
^'pi6neer"-in citizen-based long-range planning. California followed suit in 196/ 
(CaUf ornia„Tr-o.rrow) . 3y 1973, ^MaineT Georgia, Iowa, Hawaii, Vermont, and ' ^ 
c'onnecticJt had", with private or public sponsorship, produced plans, blueprints, 
or reports dealing with the distant year 2000. 

During 1973 and 1974, the State of Washington and two of its cities began to ^ 
earnestly face projections for the year 2000, and to attempt to involve its citi- 
zens in shaping the f uturg^.'^^irT^72, the Seattle 2000 Commission was established 
by a resolution of th^ttyor and City Council. The resolution charged the Commis- 
sion with "drafting i^d present ng to the City Council and the Mayor goa-s for 
Seattle to achieve by t!ie year 2000." By November, 1973, a report was ready for 
submiiision and adoption, and the final Seattle 2000 goals document was printed and 
distributed to the public in tl.e early Spring of 1974. 

In January, 1974, Governor Dan Evans announced the' creation of the Alternatives 
for Washingt on program,. In February, Evans and his office of Program Planning and 
Fiscal Management selected a state-wide task force of 150 citizens. Our task as 
stated by the Governor's letter of invitation was "to examine alternative direc- 
tions for future growth and developmeu: in Washington." During a period c 12 days 
spread over a t.iree-month period, the Task Force produced a set oFsstatements about 
growth, development and. the quality of , life in Washington. These statements were 
then $ed as "data" for a series of one-day regional conferences h^Zd throughout 
the State. In addition, several surveys were conducted, and both raMo and TV 
stations carried special "talk show" programs to encourage wide-sprel^ citiz- i in- 
volvement in the program. By the Fall of 197:, an estimated 70,000 people had 
participated In one way or another. The program has experienced some difficulties 
during its more than t^o years of existence. Despite representation on the state- 
wide Task Force by Senators and House members from both parties. A lternatives for 
Washington was viewed by the Legislature as r.he "Governor '& program. As a result, 
few of the recom^iendations produced during the program have survived legislat^^ve 
review. A large groun of citizens began over a year ago to examine the costs anH 
berefits of the "Alternatives", and hope to -presen- their findings in policy for 
to the next session of the legislature. As a process , _A1 torn.it Ivos for JjWniQ: 
is regarded as the" most imaginative of any previous states' prograirs. X , 

As a member of Governor Evans' Statc-wlde Task Force, I became lncrensingl> concerned 
about the fut; re of my local area in Northern Pugct Sound .".nd, in particular, tne 
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City of B^llingham. To me, Bellingham was, a beautiful place with a lot to lose 
by not planning for the .future. As a result of informal conversations with Dr. 
George I^ke, a merger of City Council and Associate Professor of Sociology at 
WesternMshington State College, we exRlored with the city^s Planning and 
Development Commission the possibility ofN^ loc^l Year 2000 program. Armed with 
their tentative approval, he and I submlttcU-^roposal to the State Office of 
Community Development to fund a citizen-based io.ig-range goal setting p,rogram. 
The result was a program thaf spanned over two years in time, involved over 1,100 
local citizens, and produced goals and policy guidelines for both the short and 
long-range future of the City. The remainder of this paper is a summary of what 
happened during those tw>j years, and what was prpduced. Those of us who profes- 
sionally and/or voluntarily gave much of our lives to cthe program feel that the 
Goals fox Bellingham program provided both an inventory of citizens' desires for 
the future, and a commentary on the worth of conducting a Year 2000 program for a 
mid-sized community. 

This parer presents 1. a rationale for ^ itizen-based "Year 2000" program, 2. a 
description of the setting and a history of citizen involvement in the planning 
process of Bellingham, 3. a flow chart and narrative descriptioq.^of the.j)rogram 
and 4. an epilogue which embodies th^ program directors' feel.irigs and opinions 
about the program. 

A RATIONALE FOR CITIZEN PARTICIPATION IN PLANNING FOR THE YEAR 2000 

"Future shock",, according to Alvin Toffler, "is a time phenomenon, a product .of 
the greatly accelerated rate of change in' society. " (Toffler, 1970) It is the 
breaking down of cher- hed institutions like the family, the church, and the school. 
It is reflected by a society that is experiencing accelerated change, an increase 
in the ^low and variety of information, and a growing inability on the p^itt of 
humans to cope with all this change. To compound the miseries; generated by these' 
accelerated changes, ve seem unable to plan for th. impact of change using time- 
honored or traditional planning techniques. Even the most sophisticated computer 
is iicapable of producing an accurate "model" of the future.when faced with data 
that shifts and fluctuates with no apparent pattern. Given the increasing com- 
plexity of natural and man-made systems, and the cver--changing relationships between 
the two, a prediction or forecast of the future. based on current trends alone may 
be woefully inadequate ^ In most cases traditional forecasting can only provide an 
estimate of probable futures. In order to provide society with the options neces- 
sary to cope with uncertainty, we must also olan, in some fashion, for possible, or 
desirable futures. Toffler argues that... 

Today as never before we need a multiplicity of .visions, 
dreams and prophecies - images of potential tomorrows. 
Before we can rationally decide which alternative path- 
ways to choose, which cultural styles to pursue, we must 
first ascertain which are possible. Conjecture, specu- 
lation and visionary view thus- become as coldly practical 
a necessity as Jeet-on-the-floor "realism" was in an 
earlier time. (Toffler, 1970) 

Furthermore, he states that this conjecture and speculation about the future must 
not be confined to those that we traditionally consider "c 

The time has come for a dramatic rcasscssme 
direction of change, a reassessment made no 
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politicians or the sociologists or the clergy or the 
elitist revolutionaries, not by technicians or college 
presidents, but Ly the people themselves* We need 
quite literally to "go to the people" with a question 
that is almost never asked of them. "What kind of a 
world do you want ten, 'twenty, or thirty years from 

now?" (Toffler, 1970) " . <^ , 

It wae, in large part, this idea of "going to the people", or anticipatory 
democracy , that formed the basic rationale for fioals for Bellingham. 

Robjert , Theobald, noted futurist, speaker and author, strongly believes in the power 
of citizens at the local level to affect 'chang:e. However, he rejects the idea .of 
the self-fulfilling citizen participation program that is carefully orchestrated by 
local government to produce the "right" results T This type of program is character- 
i ''d by a dependence on existing^ institutions like the Chamber of Commerce, or in 
the creation of %lue ribbon" advisory groups whose membership is carefully selected 
by elected or appointed officials. He further states that programs which do not 
take citizen participation beyond the advisory stage are merely a perpetuation of , 
control by eletted or appointed officials over the destinie's of a larger populace. 
Indeed, he states that "Citizeo involvement based solely on the provision of oppor- 
tunities to discuss issues without the creation of authority in decision- making 
will not fundamentally change the ways in which our society is presently structured." 
(Theobald, 1976) The Goals for Bellingham program, by focusing specifically on the 
city's new comprehensive. plan, attempted to provide citizens with an element of 
^authority in the decision making process* 

On the .personal level. Goals for Bellingham attempted to incorporate three impor- 
tant assumptions about citizen involvement in planning into its process: 

. Assumption 1 . That the idea of anticipatory democracy ("going to 
the people") should be a functional part of a community's decision 
making process. 

Assumption 2 . That citizens can be vested with some degree of real 
authority in making political decisions, and that citizens ueed not 
oe confined to advisci'y roles. / 

Assumption 3 . That each citizet^ can attain a high level of "civic 
literacy", and thus be more effective in 'decision making as an 
""^"V^ individual and as a member of a group. 
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CREATING AND CARRYING OUT A YEAR 2000 PROGRAM IN 
A MID-SIZED COMMUNITY 

Bellingham: A City At The Crossroads 

For even the casual travt!ler, there is an obvious uniqueness 'about Bellingham. 
While its economic health denends upon a large- pulp mill, food processing ^nd pack- 
ing, and retail sales, it is best known for its settin;;, reasonable cost of livxiig, 
and proximity to recreation of all sorts. In many ways, it appears to be an ideal 
place to live, work, and play. Located on Northern Pujget -Sound, 90 miles north of 
Seattle, it is within two hours of three major winter sports areas, minutes away 
from the San Juan Islands, and less than 2 hojars distance from major trailheads 
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leading into the North Cascades National Park and Glacier Peak Wilderness. Seventy 
per cent of the total land area of Bellingllam's parent county - Whatcom - is 
publicly owned as National Forest, National Park, County Park, or National 
Recreation Area. With a population of less than 45,000, the city retains many 
small town fe'atures, and aifords each citizen with a variety of recreational and 
cultural opportunities. * • 

Bellingham's location and natural setting is its greatest blessing and - at the 
same time - Represents its greatest threat. In terms of the future, Bellir^^ham is • 
truly at a crossroads. Presently, neither the city nor county have permanent com- 
prehensive plans, and development continues to occur in a more or less random 
fashion. As parts of the city experience aging and decay, there is a rush by 
developers to convert vacant land into commercial or multi-family use. Recently 
two older neighborhoods have successfully resisted this decay and turnover with 
assistance from the Federal Department of Housing and Urban Development, and with 
effective citizen pressure to preserve 1^ ^ density zoning in each area. Unfortu- 
nately, many areas of Bellingliam are being transformed at a rate that takes local 
residents by surprise, and citizen protest is frequently "too little, too late." 

Citizen Participation in Bcllingham 

Until 197s4, citizen involvement in planning in Bellingham was confined to member- 
ship on advisory boards such as the Planning Commission, to special advisory groups 
typified by the. select Mayor's Advisory Co^nmittee, and to "reactive" bodies such 
as the Board of Adjustment and Board of Equaiizatioiy. 

In 1973, the county appointed a 50-person group to steer. the progress of the new 
^ county land use ordinan'ce. 'This group, called the Land Use Code Committee (LUCC) 
was charged with working with professional planners to create a s^t .of land use 
"zones" for future di^velopmdnt in- the county. No^ counterpart to this LUCC was 
developed by the city and, except on a case-by-case basis, citizens were not rou-* 
tinely included in the planning process in Bellingham. There was, in fact, a 
growing frustration among citizens who on the one hand recognized new or - pidly 
growing land use, housing, and social service problems, but on the other 'land 
were' afforded littK or no voice in deci^^ions about the future^ 

Therefore, despite its geographic and physiC'fl± uniqueness, Bellingham was, and 
still is to a degree, a very typical town with regard to citizen involvement in 
planning^ decision making. Goals for Bellingham was not a full solution to 
Bellingh^'s typical disenf ranchisement of citizens from the planning process. It 
was a. be^^inning, and a signal to leaders that far more people were ready, able and 
willing to assist in speculation and participation in the city's long-range future. 

A Brief, Historical Outline of Goals for Bellin?>ham 

In the' early Spring of 1974, Councilman George Drake and the members of the Planning 
and Develo{)ment Comihission held a number of informal discussions about citizen in- 
volvement in the planning process. Mo$^ agreed that a mechanism, or program, of 
citizen involvement would greatly assist the Cornmlssioh in formulating goals and 
J policies, for both the short- and long-term future of Bellingham. Ct>uncilman Drake 
suggested that he, and other members' of W\v^SC, seek state funding for such a program. 
He approached Skip Everitt, Assistant Professor at Huxley College, whom he knew to 
have an interest in both citizen participation and long-range planning. To|;ethcr 
they draftiecl a proposal ^ov a "Civi.^ Partnership" program and submitted this pro- . 
posal to the State Of£lce of Community Development • This "partnership" included 
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the establishment of a citizen involvement program called "Goals for Bellingham." 
Basically, the intent of Goals for Bellingham was to provide citxzens with a 
variety of opportunities to tell their leaders about their "desirable futures" 
for the City. The grant was funded under Title I of the Higher Education Act of 
1964* 

In the oummer of 1974, Everitt met several times with the Planning and Development 
Commission to plan for the organization of the program. It was decided that the 
first s^tep should be the establishment of an advisory group to serve as >a steering 
committee. After careful deliberation, the Planning and Development Commission 
chose ten citizens that represented a wide range of perspectives and lifestyles. 
Later that summer, the Advisory Group met to define its role and begah assisting 
Everitt with program planning. v 



J 

The fipl task fot the Advisory Group was to recruit a 30-40 person Task Force to 
conduct a series of neighborhood workshops. From a list o£ over 100 names, 30 
citizens agreed to serve on the Task force. These citizens were carefully selected 
to rep.ijesent a cross-s^tion of the Bellingham community. 

In September, 1974, Everitt selected Claire Dyckman as Associate Director for the 
program. Together, they conducted a 6-hour trainingv workshop for Task Force members. 
Each Task Force member agreed to conduct two meetings, and a schedifle was finalized 
by mid-October. By this time, four student interns had joined the staff. TS^jo of 
these students, Larry Graser and Dave Leppansen served as staff assistants. Colleen 
Mosely assumed responsibility for publicity, and Gail Binghafm agreed to design and 
conduct a comprehensive evaluation of the program. Publicity was kicked off with 
a mail brochure C'>,000 copies) and a full-page ad in The Bellingham Herald . The 
program also contracted with McGraw-Hill Films to rent a series of futuristic films 
cJ^t were shown to the public in November. 

In early October, the Mayor and City Council officially endorsed the program with 
a joint resolution. With this resolution and the verbal support of the Planning 
and Development Commission, the Task Force proceeded to the business of conducting 
neighborhood meetings. ' . 

During November, December and January, the Task Force held approximately 55 meetings 
and tolLected nearly 400 goals, objectives, and other statements about the future of 
Belli ngnam. * Citizens were invited to neighborhood meetings by the^Mayor, in a letter 
eixclosedvwith' v/ater bills,' letters and Task Force members to their neighbors, radio 
and TV spo^s, newspaper articles and advertising, and via a telephone committee 
organized by Denis Nev/man, a citizen active in cormunity affairs ♦ 

After the completion of the neighborhood meetings, the Task Force reconvened to 
sort the 400 goals into groups that would become policy ^eams. After discussion 
of the general topic areas of the Policy Teams with the Advisory Group, Planning 
Department, and City Council, a new publicity campaign WuS launched to recruit work- 
ing members for these teams. 

At this point (January, 1975) a public hearing was held to solicit commento about 
the neighborhood meetings and to ask for participation by the public in the Policy 
Team 'phase. About 100 people attended. > 

The Policy Teams began meeting in early February and were to formulate a prelimin- 
ary docj^^rft in May, 1975. During the first week of Po.^ icy Team meetings, members 
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of the teams were briefed by mke Knapp, a city planner, Claire Dyck|nan, Ruth 
Weiner (Dean of Huxley College) and -Jean Gallegos, on the mechanics of translating 
neighborhood goals into objectives and policy guidelines, Knapp also explained the 
fundamentals of the comprehensive plan process. During the four motlths of Policy 
Team meetings, a media presentation was shown to civic clubs, servi|:e and church 
groups', and educational organizations in an effort to further stimulate interest 
In Goals for Bellingham on the part of the community. Special emphasis was placed 
.by the staff on involving the business-industrial community in the| process, a 
"segment of the population that was sparseV represented on the Policy Teams, 

The Policy Teams completed a Preliminary Draft document for submission to the 
Advisory Group andXPlanning and Development Commission in late May, 1975, At this 
time reports in Education, Social Services, Pollution Control, Economic Base, 
Leisure Activities, Sflt^elines, Citizen Participation, Housing, ahd Transportation 
were submitted. 

In early June, 1975, the Planning Commission and Advisory Group ^et and decided 
to withhold public. dissemination of the Preliminary Draft while /they conducted a 
thorough evaluation-^- of the program, ^ . \ 

Also in June, a second grant was awarded to the program to provide moneys for the 
production of a number of multi-media programs. These programs/ were designated to 
provide summaries of the Policy Team reports, . They were distributed for viewing by 
community groups during the Fall and Winter of 1975 76* / 

Also in the Summer of 1975, Jean Gallegos designed a questioQu'aire intended to , 
.solicit public opinion about the results of the Policy Teams, / 

In the Spring of 1976, the results of the Policy Team meeting/;, and preiiminary ^ 
results of the city-wide Purvey were 'distributed to- the Hayoru City Council and' 
Planning Commission, In June, 1976, a group of former Polic:^ Team membets met 
with the staff and decided to officially conclude the Goals £or Bellingham prc.'.ram 
with presentations to the Council and Planning Commission, J\\xs group further 
decided to reconvene as an ad-hoc citizens' group in order do analyze the possi- 
bilities for ii'r.piementing many of the policy statements contained in :he Policy 
Team document., • | 

GENERAL FLOW OF GOALS' FOR BELLINGHAM PROCESjfe 



The following flow chart is a brief chronological *'map" of | the Goals for T>gJ lingham 
process. The process, from '^Policy Vacuum" to "Ad Hoc Group", covered nearly two 
full years, 

I 

EPILOGU!',: THE FUTURI- OF TilF, FUTURE IN BF'LlilNGIlAM 

J 

In June, 1976, the Goals f or Be3 lingham program VJ^as offifially c6mp]etod. Many 
citizens sighed with rcliei as they looked forward to sai^^lng, hiking, gardening, 
and business as usual" without periodically receiving nojtices or calls to attend 
Policy Team meetings or hearings. After two years, over ;1, 100 fine people had 
written goals, served on committees, or Policy Teams, filled out suvvcys, viewed 
.media 'presentations, or had offered advice to elected and appointed officirils 
about Bellingharr/s future.. 
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Among members of the community there are some very- -good and some very bad feelings 
about Goals for Bellingham.. Generally , ''the government (City Council, Mayor, 
Planning Commission, and Planning Department) remains strongly in support of the 
intent of the program. On' the other hand, business and .industry (will) remain 
skeptical about Goals for Bellingham, and will probably continue to view it as a 
potential inhibitor to economic development. 

As for thr 5e citizens who dedicated many hours to he program, a few have pledged 
to carry' the spirit of Goals for Bellingham (on) into an acticn-oriented lobbying 
effort. In the Fall of lSf76; this group of ex-Policy Team members hopfes to analyze 
the Policy Team report from a cost-benefit perspective and to recommend programs, 
plans and legislation to the appfopriate agencies fo^- consideration. ^ 

While this- represents. an overt attempt by citizens to "finish" the process, several 
other results of Goals for Bellingham have surfaced since June, 1976. The Mayor 
has instituted a system of neighborhood organizations to advise him on future plai.- 
.ning issues. He credits the Goals program with providing a precedent for his 
system and has recruited a. former member of the Citizen Par.ticipation Policy Team 
t^' 'implement the system. . * / 

"The County Parks Department has incorporated the report of the Leisure Activities . 
Policy Team into its new long-range plan. 

The Planning and Development Commission, in a letter to the Goals staff voted unani- 
mously "to accept 1. c Goals for Bellingham final document as input for the upcoming 
comprehensive plan.' • ' 

Ir-uitively, we feel that people in Bellingham feel closer to government. Intern- • 
ally, the city appears to have officials who are responsive to citizen participation. 
Given time, both the city and county appear to have the necessary human resources 
needed to plan and implement a variety of desirable =*alternative futures. However, 
it is the factor of .time that leaves us far from feeling secure about, the city s 
future. Externally, the Northern Puget Sound region is growing quite rapidly. As 
our futire needs for food processing, energy supplies ,. and recreational space in- 
crease, so will the pressures increase.cn Whatcom County and Bellingh.-n to provide 
these goods and .services. Historically, we have made some tragic' mistakes .in 
similar situations, i.e.,'u.e Green River Valley near Seattle, the Coast of New 
Jersey and Delaware, the of f-shore, area of Southern California, and the back cpuntry 
areas of the Smoklo.<;, Sierras and bockies. These are, for th most part, mistakes^ 
caused by no planning rather than poor planning. In these cases we have followed 
short-run economic "instincts" and now lament the consequences of pur progress . 

Even with the marvelous human talent that resides in .this mid-sized city, the task 
ahead will be extremely difficult and complex. There is little time to waste and. 
a great deal to lose by "letting history take its course,"- 
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CLASSROOMS AN? COMMUNITY: A MODEL FOR INSERVrCE TRAINING 
OF URBAN TEACHERS IN ENWIROI TNTAL EDUCATION 



Edward P. Ortleb, William M, Klein 
Calla Smorodin, Peggy Rustige 
St, Louis Public Schools 
Missouri Botan5cal Garden 
St, Louis Missouri 



The S. Office of Environmental Education has awarded a grant to the St, Louis 
Public Schools and the Missouri Botanical' Garden to develop a model for training 
teachers of Grades 4, 5, and 6 jp a multi-disciplinary, multi-process approach to 
environmental education for urbua areas. The project is designed to respond to 

* concerns of local and national educators that environmental education programs 
today present a fragmented approach toward such issues as air and water pollution, 
urban l.^.nd use, energy^ 'and vildland conservation. Problems are examined and so- 
lutions propo^ad by specialists in a multitude of agencies 'representing the gamut 
of scientific, social, and aesthetic disciplines. Often these specialists work 

in isolation from one another with little coordination or concentration ot effort 
toward a problem. Unfortunately, environmental education frequently mirrors this 
view of the environment as a patchwork of unrelated problems and solutions. 

The position, of the Environmental .Education Training Project^xs that the environ- 
ment must be perceived in a much broader view — one that str^i^^es the interrela- 
tionships among all parts of the environmcnr. It .is within this framework of 
understanding that people must make decisions about the allocation of the earth's 
resources and the quality pf life that they are willing to accept, 

• Environmental education, to be successful and useful for today's children, must 
present this more comprehensive and unifiea picture. Central to the implcm^^nta- 
tion of this objective are new concepts and schemes for institi.tional- cooperation 
and involvement in school programs. It is important, therefore, th t teacherc be 
trained in uhe multi-disciplinary and multi process requisites of environmental 

'education and that available, community resources be used effectively and creatively 
in providing' meaningful experiences for children. 

The goal of the Environmental Education Training Project is to develop a teacher 
training model that will take an important step in meetin^; these objectives. The 
project involves the participation of twenty teachers in urban schools who have 
deceived f^ummcr workshop training in environmental education concepts and curri- 
culum development. During the 1976-77 ^-school year,, project teachers have creaiicd 
mini-units in environmental education, and next year they will provide vorkshqps 
and other training assistance for teachers throughout the city system, [ 

An important featutw : th^ training program is the organization of an ad hoc- 
consortium, a diverse array of institutions in the St, Louis area which have 
resources to offer educators ir environmental education. The conscrtiiun includes 
* ■ over twenty -five cultural, civic, educational, ami' environmental institutions and 
'organizations. The purpose of the consortium is to develop the portion of the 
.training model that relates to the utilisation of commui.lty resources, Specifi- 
f cally, consortium members have .issisted project staff in developing a process for 
classroom teachers to better utilize community resources in providing experience*' 
for children which will build their understanding Me vivt ronmcnt and formiiTite 
solutions to urbcin euvX tutuiicnt cil proulems. Figure ^.scribes the consoeiLum y 
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organizational relationships; Figure 2 describes the task and procc.ss interre- 
lationships among thi consortium, the St. Louis Public Schools, and the Missouri 
Botanical Garden. 

In developing a modul or process for the utilization of comiftunity resources, the 
project staff fpcused on four areas: (1) organizing coirjnunity institutions and 
agencies to provide leadership and support in curriculum development and teacher 
training;- (2) e.xploring and developing mechanisms for litilizing community resources 
to provide alternative learning environments for children; (3) exploring and devel- 
oping mechanisms «£or utilizing coirjnunity resources to provide teachr^ training and 
curriculum development experiences for teachers; and (A) building '^ud expanding 
aven;:es^^ communication betv^een classrooms and community. 

'This paper sets out a brief discussion of each of these areas; a more detailed 
pres^tation may be found 4n' the project's final report. 

!• Organdz.ni^ community institutions and agencies: It is essential, we believe, 
that a community institution or agency be willing to assume responsibility for 

rganizing a consortium of groups in the community which have resources to offer 
in enviroi\.mental educatTon. It "is equally essential that this work be done in 
cooperation and in conjunction with the school system to be served. Community 
resources, f if they are to be useful to teachers and administrators, must be 
.organized .in such a way that they Jit in with the needs of the district and 
the needs of teachers. V7e have found that cooperative organization helps to 
avo'^ the develonmenc of situations where outside groups b^gin to take it upon 
thi. selves to determine what should be taught in schools. This attitude, if 
it is held by people in a corr..?.unity agency, can drasticall> reduce the agency's 
ef f ectiveness ♦ 

A cooperative organizatior.a: !?x)dc can assist a school system and the teachers 
withJn it to structure a curriculum that goes beyond the resources available 
witMn the syster:i. Such an organizational mode can benefit community agencies, 
too, for this kind of organiz-irion •gives them a legitimate mechanisx for making 
input into the school cuiriculum. Thus, their rontribution is enhanced. 

In the St. Loui,s project, we were impressed with the divcr;?ity of groups which 
wanted to contribute to thf schools' environmental educaiioir^ilrr iculum. If 
utilization of the consortium io to be success ul , it is of kh6, utmost impor- 
tance that the inco^jity each participating institution bVresreoted. It 
is not the function of thu <.)ri;ani z ing group to pass juc'gment ihe/mor i ts of 
the groups' contributions or tho "iioundn-'ss" of their differing iir^st itut ionai 
goals and philosophies. ' ( 

2. Utilizing community resources to provide alternative learning environments: 
Community resouttfcs can bo utilized in this area in two major ways: .(1) the> 
can give assistance to school people in site development, anu (2) they can 
develop programs to he pre5-ent^d at their own sites. Site developmciit assis- 
tance is usually given in (c-njunction with plannin:: new curriculum; therefore, 
this activity is sub^>u::ied under tiie ♦'ollowlng category. 

Programs and presentations conducted at the ar/*ncy's own site are usually 
associated with museum-^, pcirks, botanical r.arocns, histor^'- houses and farms. 
In the St. Louis projeet we have identified a number of in^ > nanisms to assist 
these groups in providing, allej native* UMrning environments.^ Tt is important 
that the in<.t i ttit ion he c(.r.niz.inl of some of tue cons* "aints under which the 
urb,an teacher must operai*-. SelLiun up an appf ir.imcnt to visit ih.e site must 
be a relatively e«-.s> prc.ceflurc*. Teachen. h^ive access to telepljones only 
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briefly during the school day. An institution which wants maximum utili- 
zation of its site must have a workable appointment procedure. Equally 
isportfint is the recognition that teachers do not control bus schedules. 
The institution 's program must be flexible enough to fit in with transpor- 
tation constraints. Thirdly, the institution must really want groups of 
'ihildren to come. This -means having a place where students can eat sack 
lunches, wait for thef : bus, e:ad score their coats ^and purchases^ Also. 
/ft means designing a program geared to the interest level of chiTdren and 
one which permits tactile intersection. This does not mean that children 
should be allowed to touch everything ip a museum or pull up plants in a 
garden, but we'^re suggesting that there be some provision for children to 
touch and feel, and interact with the learning environment. 

<^ 

Most importantly, is the attitude of staff persons who will be ^^ contact 
with the children, these people must be genuinely ii:*-<irested relating 
to their visitors and should possess a high level of sensitivity to their 
needs. i 

Utilizing community resources to provide teacher training and curriculum 
' development: In the St. Louis pro-ject, we found that ^ommunity resources 
were most effective in this area when the involvement |ame a^out through 
self-selection. It is important that the organizers take great care in 
identifying the target group tc be served, the specific needs' of the target, 
group, and the specific kinds of input desired from consortium members. 

Once a group has identified itself as wanting to participate in specific 
- teacher training and/or curriculum development activities, it is important 
that the organizers provide a framework for the group's involvement. Parti^ 
cipa.;ts should share a common understanding of **he overall goals of the 
activity and the context in which the immediate task fits. In addition, 
they should be aware of the organizer's expectations in terms of process 
and product and a schedule for accomplishing the work should be explicit. 
•Once these conditions have been, set out, we found it useful to identify 
a leader from w "hin the particip^ating.^ group to serve as a facilitator and 
reporter, 

. Building and expat^ding avenues of communication: Key factors in thi^5 area 
are that information fur teachers must be accessible, accurate, up-to-date, 
and complete. Teachers require a lot of advance notice if they are to be 
able to take advantage of thv resources available in the community. Also, 
if they are to weave community resources into the school curriculum, they 
-need' to know in specific :erms the kinds of programs, materials, and cod- 
sulting help that arc available. 

Perhaps most rtucial to building and expanding avenues of communication Is 
a conmiitment on the part of people in community agencies and a cdm.mitment 
on the part of teachers. Each group must;oerccjA;e^c other as allies in 
the education of children, each with dif fe^wtT'ld^ls o^ responsibilities to 
the education process, each with different kinds of skills and expertise, 
and each willing to ishare in an atmosphere of cooperation and professional 
respect. If these [actors are present, teachers will begin to assemble 
their own consort iu4 of community agencies and the agencies, in turn, will 
expand their constituencies and their effectiveness. ^....^^^ 
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